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Dyes  and  Dyrino. 

(See  alio  Stains  and  Staining.) 

Thk  art  of  dyeing  is  so  nearly  allied  to 
staining  that  some  difficulty  is  found 
in  making  a  dividing  line  for  the  two. 
LMillMr,  for  instanoe,  is  inid  to  be 
stained,  although  an  aniline  dye  may 
be  lued  for  it,  while  kid  glovcn  are  said 
to  be  dyed.  Students  of  this  subject 
dMNdd  reed  vp  both  Dyeing  and  Stein- 
Ing.  It  \&  of  great  importance  that 
every  article  that  is  to  be  dyed  (or 
atained)  sliould  be  {)crfectly  clean — 
chemicaliy  and  meclmuically  dean. 
Tbero  muit  be  no  fgnmm,  no  *'  dran  *' 
or  other  foreign  substance  in  it ;  and, 
when  clean,  it  should  not  be  handled 
with  the  hamk  more  thui  ia  necessary. 
Seoiinng  witli  lOHpaiidfpntvIs  ft  good 

but 


it  ev^  particle  of 
soap  must  be  rinsed  out  afterwards. 
It  in  a  good  plan  to  pa^s  the  article 
through  warm  water  before  tr^ting  it 
with  tho  ■Inm  or  other  nrepMrntion. 
When  an  article  is  dyed  tt  is  a  good 
plan,  when  possible,  to  air  it  a  Uttle 
before  rinsing  and  drying. 

Cotton  x^eing.— Cotton,  like 
an  vegetaUa  fifarM,  ii  easily  injnrad 
by  acids,  coTis<M]uently,  neither  mor- 
dantH  nor  colourn  of  a  strongly  acid 
character  can  be  employed  ;  otherwise 
tha  goods  win  be  oorroded,  and  the 
colours  wiU  hit  to  be  duly  absorbed. 
Tlie  solutions  employed  must  be  very 
feebly  acid,  neutral,  or  even  alkaline. 
Another  important  featme  is  the  tem- 
pentnre  at  whioh  ootton  is  dyed.  In 
the  majority  of  cases  it  is  worked  in 
the  cold,  or  at  a  **hand*heat,"  i.e.  at 
2 


about  to  100°  F.  (32«  to  38"  C), 
It  in  most  extensively  (lytsl  in  the  state 
of  yam,  but  a  luve  <^uautity  also  after 
being  woven.  TUa  aspecially  relatsa 
to  the  mixed  fabrics,  known  an  Brad> 
ford  potxls,  tlie  warps  of  which  are 
cotton,  and  the  weft  worHted.  The 
perfection  of  cotton  dyeing  is  to  pro- 
duce on  these  warps  the  nma  tooo  and 
depth  of  colour  as  are  found  on  the 
worsted,  so  that  the  entire  piece  may 
appear  even,  and  free  from  any  cheeky 

It  will  now  be  oonTenient  to  give  a 

series  of  approved  recipes  for  produc- 
ing the  principal  colours  upon  cotton, 
selecting  such  as  best  illustrate  the 
rssouross  of  the  modom  d^er,  and 
having  especial  regard  to  anilina  and 
its  alHe<l  tinctorial  suljstanreg. 

Blacki.—{\ )  Fast.  For  1 1 0  lb.  cot- 
ton yam  or  cotton  wooL-'-Sf  lb.  solid 
extract  of  logwood,  51b.  lOoz.  catechu. 
Boil  up  together,  boil  the  yarn  in  the 
decoction  for  1  hour,  steep  in  the  cold 
liquid  ior  24  hours  ;  ruLie  to  a  boil 
again  ;  Uft,  and  air  over  night.  Dis> 
solve  in  sufficient  fresh  water  24^  oz. 
chromate  of  p<jta«h,  and  24!^  oz.  blue 
vitriol,  and  work  the  cotton  in  this 
lor  I  hour.  Lift  snd  diain.  Dissohe 
2{  lb.  soda  adi  in  the  cold  logwood 
liquor.  Heat  to  1:39^  F.  (87°  C),  re- 
enter the  cotton,  work  If*  minutes, 
and  riuse.  This  colour  bears  washing 
and  miUiitg,  and  doss  not  smssr 

(2)  Aniline,  for  100  lb.— Mix  6  lb. 
9  oz.  aniline  oil  with  8  lb.  12  oz. 
hydroohlorie(mttriatio)aoid  at  82^  Tw. 
Let  cool  and  add  solution  of  4  lb.  6  os. 
chlorate  of  pKita^h  in  66  pints  of  water, 
and  finally  add  43|  pints  of  a  solution 
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of  chloiide  of'i^n  U  9l2P^l^  -  '•Sdecp 

the  bleache<l  ^  arn  for  8  to  10  hourn  in 
the  litjuid,  which  must  prononsly  iKi 
diluted  with  water  at  about  lOU^F. 
(38°  C.)  ;  take  out  and  place  it  in  a  aolu- 
tionof  Mda  at  23°  Tw.,  to  neutnliae 
the  excess  of  acid.  Waah,  and  Rteep 
for  I  hour  in  a  beck  made  up  with  66 
pints  water  and  7  oz.  chromate  of  pot- 

Mh  ftt  about  112°  F.  (46<>G.).  This 
treatment  preventi  tho  dye  from  sub- 
sequently turning  green.  Wash,  and 
patiH  the  yam  through  a  mixture  of  17^ 
oz.  emulsive  oil  (such  as  is  used  by 
Turkey-red  djen),  2  lb.  8  os.  potaah, 
and  66  pints  water.    Dry  at  once. 

(3)  Aniline,  for  cotU)ii  yarns  (De  Vi- 
uant's). — The  cotton  varu,  well  boiled 
out,  reoeiTea  7  tunis  m  a  bade,  made 
up  with  7  OS.  sulphate  copper  for  every 
2  lb.  3  oz.  yam,  dissolved  in  water 
slightly  soured  witli  muriatic  acid  ;  it 
is  then  well  wrung  out.  It  next  re- 
quires 6  turns  in  water  at  122°  F. 
(50°  C.)  containing  1  j  oz.  sulphide  of 
Bmlium  ]>er  35  ti.  oz.  liquid,  and  ij* 
a^oiiu  rinsed.  It  then  has  7  turns  in 
a  Mck  of  17^  pints  water,  6|  oi.  ohlo- 
rate  of  potash,  and  5^  oz.  8al -ammoniac, 
all  dissolved  by  heat,  and  mixed  with 
16^  oz.  muriate  of  aniline.  It  is  then 
stretched  out  vei^  r^ularly  in  a  drying- 
room,  and  kept  for  48  hours  at  76^  P. 
(25°C.)»  Lastly,  it  receives  4  turns 
in  water  containing  15 J  gr.  bicliromate 
of  potash  per  IJ  pint  at  b6°  F.  (30^  C), 
and  is  then  wdl  washed,  and  dried. 
If  the  black  has  a  foxy  tone,  take 
through  87  qt.  cold  water,  to  which 
has  been  added  35  ti.  oz.  bleaching- 
liquor  at  8°  Tw.  Without  great  care, 
the  blacks  produced  fay  tms  process 
are  cloudy. 

(4)  Aniline  with  vana<lium  (Pinck- 
ney's). — ^Take  150  oz.  muriate  of  ani- 
line, L  Qc.  sslt  of  VMiadittm.  20  os. 
chloride  of  nickel,  100  cs.  dilorate  of 
pota8h,  2.')00  oz.  water.  The  yams 
are  stee[)ed  in  a  mixture  of  these  nub- 
stauccs,  and  dyed  either  hot  or  cold. 
In  subsequent  piaotice,  the  chloride 
of  nickel  has  been  found  unnecessary, 
and  tlie  salt  of  vanadium  adniits  of  a 
great  reduction  in  (quantity. 


(5)  Aniline. — Scour  well,  and  for 
each  1  lb.  cotton  yam,  take  3>  oz.  sul- 
phate of  copjKT,  dis.solve<l  in  wat<!r 
made  verj'  feebly  ucid  with  si)irits  of 
salts  (muriatic  acid).  Give  7  turns, 
and  wring  well.  Dissolve  \  lb.  hydro- 
sulphide  of  soda  per  gal.  of  water  at 
123'' F.  (49^0.),  give  5  turns,  and 
wash  well.  Dye  cold  in  3  oz.  chlorate 
of  potash,  8  OS.  sal-ammoniac,  ^  lb. 
muriate  of  aniline  dissdved  in  sufficient 
water.  Give  7  turns  quickly,  wring 
well,  and  beat.  Hang  up  evenly  at 
77°  F.  (25°  C.)  for  48  hours,  and  raise 
to  84°  F.  (290C.).  TUce  through 
either  bicliromate,  or  weak  soda-lye  ; 
wash  well.  If  nnldish  wlien  dry,  take 
through  very  weak  chloride  of  lime 
liquor. 

(6)  Fast,  fbr  eo  lb.  yarn .  —Take 

through  indi]Ejo  vat.  Then  In^il  5  lb. 
logwood  extract,  and  IJ  lb.  blue  vitriol; 
steep  yams  in  this  all  night,  and  work 
in  the  morning,  in  6  qt.  nitrate  of  iron 
in  suflBcient  col(l  water.  Take  through 
clear  lime  water,  and  wring  out.  Boil 
5  lb.  logwood  extract,  \  lb.  fustic  ex- 
tract. Add  this  to  suiBcient  hot 
water ;  work  yam  in  this  for  }  hour ; 
lift ;  atld  2  lb.  copperss  ;  work  again, 
wash  off,  and  dry. 

Blues.^l)  Methyl,  30  lb.  yam.— 
Dissolve  4  lb.  Qlauber  salts,  21b.  alum, 
in  a  sufficient  quantity  of  water.  Dis- 
solve 1 J  oz.  motliyl  ))lue  and  ad^  it  to 
the  dye-beck.  Enter  yarn  at  110°  F. 
(48®  C),  turning  nipidly,  and  dye 
to  .'^hiule,  rai.sing  the  temperature  to 
120°  F.  (49°  C). 

(2)  Light,  50  lb.  bleached  yarn.— 
Dissolve  3  lb.  alum,  3  oz.  tartaric  acid, 
and  J  OS.  "water-blue  6  B"  (Berlin 
Aktien  Gesellschaf  t  filr  Anilin-FarV»en). 
Enter  yarns  at  110°  F.  (43'^  C),  turn 
rapidly,  and  raise  tlie  temperature  to 
1S0*>P. 


After 


C), 
the  colour 


turning 
has 


to  shade. 

level, 


another  }  oz.  of  the  colour,  previously 
dissolved,  should  be  atlded  to  the  beck. 

(3)  Com  Flower  (Pittacal).— Pre- 
pare tbs  ootton  in  a  cold  solution  of 
tannin  ;  wring  and  enter  into  a  solu- 
tion of  tartar -euujtic.  Wrintj,  and 
enter  into  a  solution  of  acetate  of 
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pittacal,  diMolvetl  in  acetic  acid,  diluted 
with  a  floflkisnt  quantity  of  uraler, 
and  then  almort  neatraUied  with  am- 

raoTiin. 

(1)  Ntt\7,  11  lb.— BoU  2  lb.  3  oz. 
logvi  ood,  aod  duBohre  in  the  clear  hot 
Hquid  26  oz.  curd-soap.  Steep  deer 
yam  in  thia  liquor  for  2  hours  at 
167' F.  (75°  C).  Lift;  add  to  the 
beck  26  OB.  copperas ;  re-enter  the 
yarns,  and  woric  tfll  the  odoar  is  even. 
Wa^h  in  cold  water,  and  work  in  a 
fresh  beck  with  17\  oz.  curd-goap  at 
144'^  F.  (62°  C),  for  1  hour.  Then 
meke  np  a  boiling  beck  with  2|  os.  of 
an  aniline  blue,  soluble  in  spirit,  and 
21b.  a  oz.  red  liquor  at  13''Tw.  Work 
the  yarn  in  thia  at  a  boil  till  the  de- 
sired shade  is  obtained,  and  finally 

Anfline,  11  lb.— Boil  2  lb.  3  oz. 
sumach,  or  61  oz.  tannin,  in  water  ; 
filter ;  dissolve  17^  oz.  curd-soap  in  | 
tha  cleer  M>lution,and  enter  the  ootton 
over  night  into  the  hot  liquor.   Wring  i 
out,  and  make  up  a  beck  with  acetate  ' 
of  alumina  at  3°  Tw. ,  to  which  a  clear 
solution  of  aniline  blue  is  added  accord- 
ing to  the  dieda.    Enter  the  ootton, 
and  dye,  raising  the  temperature  to  a 
boil  for  >»ome  time. 

(6)  Methylene. — This  colour  dyes 
oottoo  without  a  mordant,  producing 
rich  blues  with  a  greenish  reflection, 
fast  against  soap  and  light.  It  dis- 
solves readily  in  water, 

(7)  Indigo  or  Vat. — Indigo  being 
inaolnbla,  emnot  be  applied  to  textile 
fibres  by  the  ordinary  dyeing  process. 
Tt  re«|uire8  to  be  re<luced  to  Ho-cnllod 

wliite  indigo,"  when  it  becomes  solu- 
ble, and  ie  m  that  ftate  deposited  on 
the  tinmee  of  yams,  where  it  m]>i(11y  < 
resumes  its   onlinarv   blue  iimoluble 
condition,  and  remains  permanently  ; 
fixed  in  the  hbre. 

In  the  caaecl  ootton,  the  indigo  vat 
is  generally  "let"  in  the  following 
meth'xl.  To  about  2000  gal.  water  ' 
are  atlded  60  lb.  indigo,  ground  to  an 
imi>alpable  powder,  180  lb.  alaked 
lime,  and  120  lb.  oopperas.  The  lime 
and  the  copperas  arc  a<ldetl  from  time 
to  time.    The  lime  is  put  in  first,  and  ' 


the  vat  is  well  stirroil  up  before  adding 
theooppene.  There  mnat  be  always 
luiBcient  lime  present  to  di.ssolvc  the 
white  indigo  as  it  is  formed.  But  if 
too  much  Ume  be  present,  an  insoluble 
compooad  ia  formed,  which  renders 
the  indigo  uselesB  for  dyeing. 

The  yarns  or  pieces  are  simply 
steeped  in.  or  rinsed  through,  the  clear 
Hquid  of  the  vat,  and  then  ex(x>sed  to 
the  sir,  when  the  grsonish  colour  which 
they  tuke  at  fir^t  is  soon  converted  into 
a  blue.  The  dipping  and  airing  are 
repeated  till  the  shade  is  obtained. 
The  goods  are  than  taken  through  verv 
weak  sulphuric  add,  thorough)^  well 
wa*»he<l,  and  drie<l. 

The  vat  for  <lyeing  cotton,  or  any 
other  v^etable  tibre,  is  always  worked 
in  theoMd. 

An  improvement  in  vat  dyeing  waa 
inventofl  and  patented  nome  yt^rsago, 
by  Schiitzeubei^er  and  de  Lalande.  A 
solntioo  of  the  bisolphite  of  soda,  at 
52°  to  68®  Tw. ,  is  placed  in  a  covered 
vessel,  containing  zinc  clippings,  Iwr- 
iiiL'H.  etc.,  piled  up  so  a«  to  HU  the 
tank,  without  occupying  more  tiiau  \ 
of  its  total  contents.  After  1  bourns 
contact  the  liquid  is  dn^^^'n  otf  into  a 
cistoni.  containing  milk  of  lime,  which 
decomposes  the  zinc  salts.  The  clear 
liquid  is  then  stimined  off.  Soda  or 
lime  sufficient  to  dissolve  the  indi|ti;o  is 
then  a<Me<l,  an<l  it  is  inixe»l  with  the 
in<ligo,  which  nmst  lie  in  perfectly  tine 
powder.  At  once  is  produced  a  yellow 
solution,  containing  no  solubia  im- 
purities, except  the  earthy  matters 
which  were  present  in  the  indigo  itself. 
Access  of  air  is  avoided  as  much  as 
possible  during  this  process.  In  this 
manner,  2  lb.  3  oz.  indigo  can  Ije  tlis- 
aolved  in  7^  to  26  pints  of  li«juid.  The 
vat  is  then  tillc<l  with  c<tld  water,  if 
for  cotton,  and  a  suitable  amouut  of 
indigo  solution  is  added.  An  eioeas 
of  the  "  hydrosulphite  "  is  always  pre- 
sent, whence  the  re<luce<l  indigo  solu- 
tion is  almost  wholly  avoided,  the  blue 
indigo  being  reduced  as  quickly  aa 
formed.  The  dye-liquor  thus  resists 
atmospheric  action  far  Iwtter  tlian  the 
ordinary  copperas  vat,  and  is  free  from 
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the  inconvenience  of  alwayu  holding 
in  ■mponson  moro  or  Imi  poroxido  of 
iron,  carbonate  of  lime,  etc.,  which 
muBt  V)e  allowed  to  settle  tjcforo  the 
vat  can  be  uaed  with  advantage.  By 
adding  to  the  vat  from  time  to  time  m 
little  concentrat<Ml  indigo  solution,  the 
strength  can  be  maintained  at  any  re- 
quired point,  and  thus  any  given  shade 
may  be  communicated  by  the  smallest 
number  of  dips ;  the  ooADon  thus  ob- 
tained afe  aleo  brighter  tium  thoie  of 
the  old  process. 

(8)  Prussian,  10  lb.— Take  1  pint 
muriate  of  tin,  4  qt.  nitrate  of  iron  (so 
called  blue  iron),  end  80  gftL  weter. 
Hun   the  clothH  or  yimt  4  timm  I 
through,  and  wash  otf. 

Dissolve  1|  lb.  yellow  pruMiete  of 
poteah  (poteseium  fenrocyenide)  in  80 
gal.  water,  and  add  to  it  |  pint  oQ  of 
vitriol  (full  Htrengtli  sulphuric  acid). 
Run  the  piece,  or  turn  the  yams,  4 
times,  and  then  raise  the  oolour  in  a 
bedc  el  60  gal.  wster,  }  pint  nitrate  of 
fat)n,  and  ^  pint  oil  of  vitriol.  Weeh 
off,  and  dry. 

Prussian  blues  are  now  almost  en- 
tiralv  supeneded  by  the  ooel-ter  btuee. 

Bnmmt.^l)  Fast,  110  lb.  cotton 
yams. — Dissolve  22  lb.  catechu,  and 
2  lb.  3  oz.  blue  vitriol  (sulphate  of 
copper),  in  boiling  water ;  steep  for 
1  hour  in  the  boiling  hoi  liquid  ;  lift, 
drain,  and  then  dye  at  a  boil  in  :i  lb. 
4  oz.  bichromate  of  poteah  in  fresh 
water  ;  rinse,  and  dry. 

(2)  Fut  Red,  11  lb.— Bdl  2  lb.  8  <». 
good  cutch  in  water ;  let  it  settle  ;  dis- 
solve in  the  clwir  litiuid  oz.  blue  ' 
vitriol.  Work  the  ^'ums  for  1  hour  at 
212^  F.  (100"  C.) ;  wring  out,  end 
make  up  e  freah  boiling  beck  with 
4|  0«.  chromatc  of  potash.  Work  for 
J  hour,  and  rinse.  Boil  ;i J  lb.  sumach 
in  water  ;  work  the  yam  in  the  liquid 
for  I  hour  et  IWPV.  (9«^C.) ;  lift ; 
dissolve  in  the  liquid  2|  oz.  tin  crys- 
tals. Enter  again,  work  for  J  hour, 
and  wring  out.  Make  up  a  irenh  beck 
with  2  lb.  3  oz.  peach-wood,  and  SJ  oz. 
alum,  end  work  in  thia  for  1  hour  et 
9rF.  (37°  C). 

(3)  DeriL,  QQ  lb.— Bofl  18  lb.  cutch, 


and  2  lb.  blue  vitriol,  until  dissolved. 
Add  thia  to  ahoi  weter ;  give  8  tuma, 
and  let  ateepell  night.    Give  one  turn 

in  the  morning,  and  wring  up.  Dis- 
solve 2  lb.  chrome  ;  add  this  to  a  hot 
water ;  give  2  turns,  and  wring  up. 
Bofl  2  Ibw  luatie  extract  and  2  lb.  log- 
Wfxxl  extract  till  diswolvetl  ;  add  this 
to  ft  hot  water  ;  give  4  tuma,  and  lift  ; 
add  4  qt.  copperas,  and  give  3  turns 
more.   Weeh  in  oud  weter,  end  dry. 

(4)  light  Blonde.— Boil  6  lb.  cutch 
and  6  oz.  blue  vitriol  till  all  is  dis- 
solved. Add  this  to  a  hot  water  ;  give 
the  yam  3  tums  ;  let  steep  all  night ; 
give  1  torn  more  in  the  moning,  end 

j  wring  up.  Add  1  lb,  alum  to  a  hot 
water ;  give  :?  turn!<,  and  lift.  Boil  |  lb. 
turmeric  and  ^  lb.  extract  of  logwood 
together,  and  add  thia  to  the  aam^ 
liquor.  Give  4  tuma ;  weah  in  oold 
water,  and  dry. 

(5)  Bismarck,  100  lb. —Steep  the 
yams  overnight  in  a  decoction  of  20  lb. 
sumeeh.  Wring,  end  paaa  into  e  bofl* 
ing  bath,  containing  the  colour  pre- 
viously dL«j»<jlve<i  in  lx)iling  water. 

For  darker  shades,  uass  the  cotton 
from  theaumedh  beek  into  n  oold  beck 
of  6  lb.  copperas,  and  let  steep  Ibr  | 
hour  ;  rinse,  and  return  to  the  suma<m 
beck  for  }  hour,  and  dye  as  alwve. 

(6)  CHnnamou,  10  lb. — ^Take  tlirough 
a  catechu  beek,  nmarking  4^  Tw.,  et  a 
heat  of  about  180''  F.  (82**  C.)  ;  give 
about  4  turns.  Enter  into  a  chrome 
beck  at  1^^  Tw.  ;  give  3  to  4  turns, 

I  and  weah.  Enter  mto  a  water  con* 
taining  80  gel.  fustic  liiiuor;  give  3  to 
'  4  tums,  mn  off,  and  niuko  up  a  fresh 
beck  with  35  gal.  sapan  liquor  and  ^  lb. 
annatto,  previously  dissolved.  Give  3 
to4  turna;  lift;  add  to  the  book  IgaL 
alum  solution  at  8^Tw.  ;  give  8  to  4 
tunis  ;  lift,  rinse,  and  dry. 

(7)  Madder,  for  10  pieces  of  GO  yd. 
eeeh. — ^Ped  tlie  oloth  in  6  gal.  red 
li«}uor  and  1  gal.  iron  liquor,  to  which 
about  6  gal.  water  have  been  added. 
Dry,  and  age  for  about  24  hours,  when 
it  is  ready  for  dyeing.  Run  the  pieces 
now  through  boiling  water,  in  which 
chalk  is  8U8{)ended.  Wash  in  the  fly, 
rinae,  and  enter  into  a  dje^beck  of 
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40  lb.  bark,  aud  20  lb.  mmlder.  Dye 
for  1  hour  at  170*»  F.  (77^  C.) ;  wash, 
and  finirii.   Tama  tnay  \m  dfed  in  « 

■milar  manner. 

ChocolaU,  11  lb. — Work  the  yam  for 
i  hour  at  167°  F.  (75°  C.)  in  a  beck  of 
8|  <».  prepared  oateeiiii ;  Bfi,  and  take 
5  to  7  times  through  a  fraBh  beck  at 
the  same  heat,  inade  up  with  1}  oz. 
chromate  of  potash.  Lift,  and  top  in 
a  freah  beck  with     oz.  magenta,  16  gr. 

CUtrei,  11  Id.  yarns. — Make  up  a 
l»eck  with  \7\  «>z.  prepared  catechu, 
and  work  the  yama  in  it  for  1  hour. 
Wring,  and  ateq»  lor  |  hour  in  a  hoi 
beck  of  6^  OK.  chromAle  of  potash ; 
take  through  cold  water,  and  wash  f<»r 
^  hour  in  a  beck  of  lb.  sumach  at 
190°  F.  (88^  C).  Dye  in  a  cold  beck 
with  1}  oa.  magenta,  Hft,  add  to  the 
beck  8J  oz.  alum  and  the  decoction  of 
'2\  lb.  log>^ood.  Enter  again,  work  in 
the  cold  beck  ;  lift,  and  add,  accord- 
ing to  shade,  f  to  If  oa.  diromate  of 
potash  ;  re-enter,  and  work  to  Hhade. 

DraL'^.—O)  Light,  60  lb.— Boil  6  lb. 
solid  extract  of  peachwood  till  dis- 
solved ;  add  the  solution  to  a  sufficient 
bulk  of  warm  water ;  give  the  yams  5 
turns  ;  lift,  and  a<ld  1}  pint  black 
liquor  (acetate  of  iron).  Give  3  turns 
more ;  wash  in  cold  water,  and  diy. 

For  a  medinm  shade,  the  prooess  is 
tiimiW  ;  but  douUe  tiio  quantity  of 
black  liquor  is  taken. 

For  a  dark  ilrab,  boil  6  lb.  cutch  till 
dissolved  ;  add  to  hot  water,  and  work 
the  yarns  in  it  5  turns.  Ron  off  the 
liquid  aiul  wring  out  the  yams.  Dis- 
solve 1|J  lb.  peachwood  extmct ;  add 
this  to  a  warm  it'ater  ;  work  b  turns  ; 
Uft,  and  add  1  qt.  Uaok  liquor  ;  give 
8  more  turns  ;  wash,  and  diy. 

If  a  vellower shade  is  wantecl,  al-ttle 
fustic  is  boiled  with  the  i)eachwood  ; 
if  redder,  a  little  alimi  is  used  with 
the  peachwood ;  and  if  browner,  a 
little  Bismarck  brown. 

The  shades  pnxluced  may  alno  be 
varied  by  topping  with  aniline  colours 
in  small  quantities. 

(2)  Silver,  «0  lb.— Dissolve  2  oz. 
logwood  eztnot ;  add  the  solution  toa 


warm  wat^  ;  give  the  yams  10  turns ; 
Uft,  and  add  |  pint  black  liquor  (aoe- 
tate  of  iron),  and  give  4  tuma  more. 

Wash  in  cold  water,  and  dry. 

Oreen*.—0)  Methyl,  11  IK— Dis- 
solve in  boiling  water  7^  oz.  tannin  ; 
lay  the  Ueaehed  ootton  overnight  In 
the  hot  solution  ;  wring  out ;  dye  in 
cold  water  with  a  Holution  of  the 
colour  accfnding  to  ahade.  Wring  out, 
and  dry  in  tlw  dark  without  washing. 

(2)  For  22  lb.— For  lighter  shadei, 
bleiM-h  well,  and  work  in  warm  soap 
Ixx'k,  to  remove  chlorine.  Enter  into 
a  boiling  lye  of  curd-soap,  and  wash 
out  in  oold  water.  Ifaka  np  a  oold 
dye-beck  with  3  parts  colour  to  tmrf 
100  of  cotton,  pivo  5  or  6  turns,  and 
let  steep  overnight.  Dry  the  next 
morning.  If  the  shade  is  not  full 
enough,  take  through  the  tannin  beofc, 
and  dye  again  to  shade. 

For  yeUower  tones,  dye  the  cotton 
first  a  yellow,  with  fustic  and  alum, 
and  then  dye  cold  with  the  green.  It 
must  be  remembered  that  this  colour 
is  turned  to  a  violet  shft<le  by  heat. 

(3)  Malacliite. — This  can  be  dyed  in 
the  same  manner  as  methyl  green ; 
but  it  is  not  sensittve  to  heat,  and  ad- 
mits, if  required,  of  the  prsssnoe  d 
small  quantities  of  acids. 

(4)  Ckenileine. — This  colour  dyes 
dark-green  shsdes,  though  its  name 
would  lead  us  to  expect  sky-blues. 
For  dyeing  cotton,  2  11).  3  oz.  of  the 
colour  should  be  stimxl  up  with  twice 
its  weight  of  bisulphite  of  soda  at 
about  78^  Tw. ;  the  mixture  maj 
stand  for  some  houn  before  it  it  added 
to  the  dye-beck. 

I     The  cotton  yams  to  be  dyed  are 
I  mordanted   by   passing  alteniatobr 
I  through  chromate  of  potash  and  bi- 
sulphite of  soda.    The  necessary  quan- 
tity of  colour,  according  to  the  sliade 
I  required,  is  then  added  to  cold  water  ; 
I  the  yam  is  entered,  and  the  heat  is 
gradually  raised  to  a  boil.    The  shade 
'  obtainetl  bears  soaping  and  exposure 
to  air,  as  well  aa  do  the  alisarine 
colours. 

(5)  Dark,  50  lb.— Steep  for  6  houn 
in  a  decoction  of  10  lb.  sumach ;  wring. 
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and  enter  into  a  freah  colil  lieck  nuide 
up  of  3  lb.  aiurn,  9  oz.  methyl  green 
of  a  bluiiih  ttliade,  and  2  paUs  fustic 
liquor.  Turn  quickly,  luising  the 
temperature  to  1 50°  F.  (66°  C.)  ;  when 
the  dye  ia  exhausted,  ditwolve  3  to  4  oz. 
copperas  in  the  same  liq^uor,  and  give 
'8  to  4  turns,  to  mdden. 

(6)  Ordinary,  100  lb.  yam.— Dis- 
solve 10  11).  nitrate  of  iron,  and  1  lb.  tin 
crystals  ;  work  the  yam  in  this  solu- 
tion cold ;  give  5  turns,  and  wring. 
In  anothflr  beck  dinolve  6  lb.  y«llow 
prUMiate  ;  give  the  yam  5  tums  in 
the  cold  solution  ;  wring,  and  pass  back  \ 
into  the  nitrate  of  iron,  and  thence 
hudk  iato  the  pnunttte  beck,  to  which  | 
2  lb.  alum  hm  been  added ;  give  5 
turns  in  each,  and  rinse. 

Boil  40  lb.  bark  for  1  hour,  strain 
into  a  tub,  add  1  lb.  sugar  of  lead, 
wdl  dinolTod ;  when  all  is  well  mixed, 
enter  the  yam  at  ISO""  F.  (82«>C.),  and 
work  for  ^  hotir  ;  lift,  wring,  and  pass 
througii  another  beck  containing  2  lb.  j 
alum,  and  2  lb.  indigo  waste.  Binse,  { 
and  dry. 

(7)  Hoil  '2r>  111.  fu.stic  in  a  bag,  and  ' 
add  to  the  liquor  2^  lb.  verdigris  pre- 
viously di^kiolved  in  vin^ar  and  hot 
water ;  cool  the  dye ;  enter  the  yam, 
which  has  been  prejmred  overnight  in 
a  decoction  of  sumach  ;  handle  it  well, 
and  heat  up  to  a  boil,  working  for  ^ 
hour.    Cool  it  and  enter  it  into  | 
another  beck,  containing  a  decoction  | 
of  10  lb.  logwood.    Heat  up  to  a  boil,  I 
and  work  |  hour  take  out,  rinse,  and 

blueTitriol  is  used  instead  of  Tsr- 

digris,  an  olive  green  is  obtained. 

(8)  Chrome. — Give  the  yarn  a  blue 
bottom  in  the  vat ;  take  through  dilute  , 
snlphurio  acid,  and  wash  very  well.  | 
Take  through  sugar  of  lead  solution  at 
6°  Tw. ,  then  through  caustic  ^mla  lye  at  ' 
2°  to  3°  Tw. ,  and  wash  off.    Enter  in  to 
bichromate  bath  at  2°  Tw.    Each  oper- 
ation requires  6  to  6  turns.   Wash  off 
and  dry. 

Oreys. — (1)  Light,  11  lb.  yam. — Boil 
4^  oz.  sumach  in  87  pintti  water ;  in 
this  steep  the  vam  for  1  hour,  tnniing 
irequenUy ;  lift|  and  add  to  the  beck  a 


decoction  of  4^  oz.  copperas  :  ^tir  ;  re- 
enter, give  5  turns,  steep  for  1  f)  minutes, 
and  give  auotlier  turn  \  let  steep  again, 
and  turn  onoe  more;  lift,  and  take 
through  \%'ater.    Wring  out,  and  dry. 

(2)  Medium  Mode,  11  lb.— Add  to 
44  qt.  water  at  100°  F.  (38' C.)  a 
decoction  of  17|  os.  sumach,  8f  oa.  log- 
wood, and  4f  oc.  prepared  catechu. 
Steep  fori  hour.  A«M  }^  <>/.  Tiitnite  of 
iron  at  75''  Tw. ;  re-enter,  give  10  turns, 
and  enter  into  fresh  water  at  100°  F. 
(88^  C. )  with  2^  OS.  ohromateof  potash. 

(3)  Light,  on  60  lb.  cotton  pieces. — 
Boil  1^  lb.  solid  extnictof  lopvoodand 
I  lb.  extract  of  bark  in  sufiicient  water. 
Run  the  pieces  6  to  8  times  through  ; 
press  ;  and  take  through  a  f  r^h  beck 
of  5  lb.  copperas  ;  ^^n^^e  ;  and  calender 
out  of  the  following  nu.xturc  :  45  lb. 
farina,  3  lb.  wax,  6  lb.  cocoauut  oil, 
boiled  toastiff  paste.    Press,  and  dry. 

(4)  Fast,  22  lb.— Ist  oi>eration  :  35 
fl.  oz.  olive-oil,  and  2  lb.  3  oz.  80<ia 
crystals.  Work  in  this  mixture  at  a 
boQ  for  80  minutes ;  wring  and  dry. 
2nd  oiximtion  :  Grind  44  lb.  coal  very 
fine  ;  juld  22  11).  sfnla  cry.stals,  and  \1\ 
pints  of  water  at  a  boil.  Mix  tfie  whole 
very  well,  and  let  steep  for  some  hours. 
Then  boil  for  \  hour  in  16  times  the 
(juantity  of  water  ;  stmin  ;  and  worft 
the  cotton  in  the  hot  litjuid  for  \  hour 
airing  well ;  pass  5  times  through  the 
same  liquid,  and  wringeach  time.  Wash 
first  in  lukewarm  water,  then  in  cold 
water ;  wring,  and  dry.  :?nl  operation : 
The  dry  cotton  \a  \vi^eA  into  weak  size, 
to  which  a  little  emulsive  oil  has  been 
added.  Wring,  and  dry.  This  grey 
resists  Boap^  adds,  and  chloride  ol 
lime. 

(5)  .Stone-8hade,  26  lb.— BoU  25  lb. 
sumach,  and  1  lb.  fustic;  enter  the 
yams  into  the  decoction,  to  which  a 
suflRcient  quantity  of  water  has  been 
adde<l  ;  give  5  turns  ;  wring  ;  and  enter 
into  a  cold  beck,  with  a  solution  of  1  lb. 
copperas  (protosulphate  of  iron,  or  fer- 
rous sulphate),  and  |  lb.  blue-stone 
(copper  sulphate).  Give  5  tums,  rinse, 
and  dry. 

Olive^  11  lb. — 'Extract  8f  oz.  sumach 
in  boiliiv  water ;  enter  the  yarn  into 
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the  clear  liquid  ;  let  steep,  aud  make  up 
*  finesh  beuc,  with  the  mom  weight  of 

cojiperas.  Wring  out  the  yam,  and 
enter  into  thia  second  beck,  working;  for 

1  hour.  Wring,  and  enter  into  a  fresh 
hack  of  red  liquor  at  l^^Tw.  Qtve 
12  hours;  heat  to  144^  F.  (62°  C); 
wrin^:  out  ;  and  work  for  |  hour  ill  the 
detxK'tion  of  quercitron  bark. 

Orar«/e.—(n  Full  Lead,  60  lb.— Bod 
121b.  sogarof  lead  In  12  gal.  clear  lime- 
water  till  dissolved  ;  add  to  this  enough 
c«»ld  wat<rr.  Work  yani  f)  tunis,  Aud 
wring.  Kepeat  thii*  i)ix)cet«i  twice  iu  the 
cold  Hqnors,  wringing  after  each  time. 
Get  a  dear  lime-water  up  to  the  boil, 
and  give  the  ysiniH  5  turns  in  it,  work- 
ing very  <  |ui«  kly.  It  is  very  imjMrtant 
that  the  lime- water  should  be  boiling, 
to  keep  the  Tame  leteL  Wash  off  m 
warm  water  with  a  little  .soap,  and  dry. 

Tbif<  colour,  like  all  others  in  which 
lead  in  au  ingredient,  will  be  darkened 
•Dd  apoOed  n  exposed  to  fames  of  lul- 
phuretted  hydrogen. 

(2)  Antmtto,  t]0  lb.— Boil  6  lb.  con- 
oeiitniteil  unuatto  with  2  lb.  sotip,  and 

2  lb.  common  soda,  till  completely  din- 
solved;  add  this  toboOiqg  water.  Work 
the  yams  5  turns  ;  wash  in  cold  water, 
and  dry.  This  colour  may  lie  in(Hlitie<l 
bjr  topping  with  amall  quauUtiea  of 
msflsnta,  eto. 

j5)  Aniline,  60  )} .  -P.oU  3  lb.tamiic 
aci(l.  aii<l  ;yhl  the  iwjlution  to  warm 
water.  Work  the  yariiH  5  turns,  and 
wring.  Add  6  qt.  uitro-muriate  of  tm 
to  enough  cold  water,  and  mordant  in 
the  mixture.  Wash  well  in  cold  water,  ' 
with  a  little  «oap  in  the  last  water. 
Piaaolve  12  oz.  aniline  orange,  and  add 
the  solution  to  warm  water.  CKve  6 
tarns,  wash,  and  stove-dry. 

Purplr,  10  lb. — Prepare  in  .Ktannate 
of  .sofla  at  10°  Tw. :  j^uhh  in  dilute  sul- 
phuric acid  at  2  Tv\ . ;  and  Kive  2  wash- 
mgi  in  dear  oold  water.  Fill  upe  tub 
with  30  gal.  lopvo(xl  li<|uor  ;  give  4  to  6 
turns  ;  lift ;  an<l  nchl  t  <|t.  aluin.>«>lution, 
and  ^  pint  double  muriate  of  tin  ;  re- 
enter, and  give  3  to  4  more  turns.  Wash 
off;  and  prepare  another  beck  with 
30 gal.  logw<Mjd  litpior,  iin«l  1 0  gal.  peivr-h 
or  wpau  wood  liquor ;  re-enter,  and  I 
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give  3  to  4  turns ;  adil  ^  pint  purple 
spirit,  and  4  qt^  alum  water.  Oive 

6  to  6  turns  ;  wash,  and  dry. 

/fff/.*. — (1)  Konine. — These  shades 
range  from  a  cherry -x-ed  to  a  true  roM, 
and  have  not  the  violet  oast  of  magenta. 
For  a  more  bluish  shade,  steep  in  a  bath 
of  cunl-8*«p  at  144"  F.  (62^(\)  ;  work 
for  §  liour  ;  rinK<»  ;  and  wark  for  the 
same  length  of  time  in  subacettite  of 
load  (faasw  sugar  of  lead)  at  4^Tw. 
Rinse,  and  dye  in  a  Viath  of  eosine  at 
144^  F.  (62<'C.).  Soft  soap  must  be 
used  throughout  the  process.  If 
yellower  tome  are  required,  alum  is 
added  to  the  sugar  of  lead  bock,  more 
or  less  according  to  the  slwule  intendetK 

Kosine  is  also  sometimes  tixtnl  ujMin 
cotton  by  monlanling  in  rod  liquor, 
and  then  passing  through  water  in 
which  chalk  is  suspemle*!,  when  hy- 
drate of  alumina  is  deposited  on  the 
fibre. 

(2)  Rose  Bengile.— This  hoautifnl 
colour  is  fixed  upon  cotton  as  foUows : 
Work  the  yams  for  1  hour  in  water,  to 
which  has  V)een  julded  5  jx>r  cent,  of 
the  emulsive  oil  used  for  Turkey-red 
dyeing.  Dry  ;  steep  for  2  hours  in 
cold  red  liquor  at  3  °  Tw.  ;  and  enter 
into  the  col«»ur  Kith,  which  should  con- 
tain oz.  of  the  dye,  and  |  oz.  of  the 
red  hquor,  to  every  2  lb.  3  oe.  of  cotton. 
Work  for  1  hour  at  112»  to  140«>  P. 
(44^  to  60*='  r.). 

The  re<l  li.juor  in  (juestion  is  made 
by  dissolving  3^  oz.  alum  in  17^  oz. 
water,  and  adding  1|  oa.  acetate  of  lime, 
previously  dis8olv€»d  in  the  same  bulk 
of  water.  It  is  allowe<l  to  settle  ;  the 
clear  is  drawn  off,  and  set  at  3  ^  Tw. 

(8)  Coralline,  11  lb.  yam.— Hake 
up  a  hot  heck  with  a  decocUon  of 
2  lb.  3  oz.  turnu  ric.  Work  for  J  hour; 
take  out,  ami  rin.M'  in  cold  water  ;  pre- 
pare another  beck  with  1|  oz.  soap, 
and  8|  oa.  olive  oil,  the  neat  being 
86**  F.  (30®  C.)  ;  work  the  yam  in  this 
for  I  hour,  and  wring.  Then  dye  in  a 
cold  solution  of  soluble  red  coralline, 
tu  which  a  trace  of  acetic  acid  has  been 
added.  The  quantity  of  acid  is  greater 
or  le.s.-< .  .IS  a  more  or  less  yeUowish  shade 
is  required. 
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(4)  Boil  in  water  4}  ok.  white  starch, 
and  4}  oz.  white  |<lue.    Enter  theoot- 

ton  in  this  at  86°  F.  (30°  C);  work 
for  J  hour  ;  rinw,  and  dye  in  a  conUline 
beck  at  86- F.  (30' U.),  aa  already 
deeoribed. 

(5)  Coralline  and  Aitrine,  11  lb. — 
Aurine  dye  shades  more  inclining  to 
orange  than  coralline.  Boil  2  lb.  3  oz. 
■umadi,  or  9}  OK.  taimin,  in  water,  and 
soak  the  maU  t  ial  all  night  in  the  dear 
hot  liquid.  Wring  out  next  morning, 
and  enter  into  a  fresh  beck  of  17J  oz. 
good  glue  at  122^  F.  (60°  C).  Wring 
out,  mi  dye  to  ahade  in  a  ooM  aoltt- 
tion  of  cun^lline.  Wring  agun,  and 
dry,  without  rinsing,  in  a  room  where 
the  air  is  impregnated  with  ammonia. 
ThooottoD,  if  dedred,  may  be  grounded 
with  turmeric  and  innatlo,  anid  merely 
topped  with  aurine. 

(6)  Qalleine. — Galleine  dyes  deep 
and  very  solid  reds.  The  yaruti  are 
mordantod  in  ehrome  ^Iwn,  or  by  alters 
nate  paaaagee  through  chromate  of 
potAflh  and  bisulphite  of  soda.  The 
requisite  quantity  of  galleine  is  then 
placed  in  a  bag,  and  auspeiided  in  a 
beck  of  cold  water ;  the  yam  is  entered, 
and  the  heat  is  gradually  raised  to 
212°  F.  ( 1 00°  C. ).  The  K<K)da  are  then 
taken  out,  and  the  colour  ia  developed 
bjjr  hot  ■oaping. 

(7)  Coloun  derived  horn  reaorcine, 
such  as  the  cosines,  phloxine,  etc. ,  may 
be  fixed  in  the  following  manner : 
The  yams  are  soaped  hot  with  ourd- 
soap  for  1  hour,  and  wrung  without 
rinsing.  A  solution  is  then  made  of 
8f  oz.  alum,  in  35  fl.  oz.  water,  and 
diluted  to  17|  pints  ;  1|  oz.  soda 
crystals  are  than  added ;  tha  whole  is 
allowed  to  settle,  and  the  clear  is  dnvm 
off.  The  cotton  is  steeped  in  this 
liquid,  and  kept  at  a  boil  for  10  to  12 
hours ;  it  is  tnen  passed  into  a  hath 
oontaining  17|  pints  water,  and  6}  to 
10 J  oz.  emulsive  oil,  such  as  is  used  in 
Turkey-red  dyeing.  Before  the  oil  is 
added  to  the  liath,  it  should  be  very 
well  shaken  up  with  86  II.  oa.  water. 
The  cotton  is  steeped  in  this  liquid  for 
1  hour  ;  then  WTung,  and  dried.  The 
dyc-bock  is  then  made  up  as  follows  : 


17}  pints  pure  water,  such  aa  oon- 
densed -steam  water,  7  fl.  oz.  red  liquor 

at  7°Tw.  ;  and  the  needful  amount 
of  colour.  The  dyeing  in  Ijegun  at 
122°  F.  (50^  C),  and  the  beck  is 
gradually  raised  to  IWiPV.  (88<>C.). 

goods  are  allowed  to  steep  till  the 
bath  is  exhauHte<l  ;  then  wrung  without 
rinsing,  and  dried.  The  red  liquor  is 
prepared  by  d&Molving  4}  oz.  alum  in 
8}  fl.  OS.  l>oiling  watsr,  and  adding  * 
solution  of  3^  oz.  sugar  of  lead  in  an 
equal  bulk  of  \vat<jr.  The  two  solu- 
tions are  mixed,  allowed  to  settle,  and 
strsined;  the  dear  liquid  is  set  at 
7°Tm,-. 

(8)  Scarlet  on  cotton,  100  lb. — Steep 
overnight  in  a  decoction  of  40  lb. 
snmadL  Lift,  and  wring ;  enter  in  a 
bath  of  oxy-mufiata  of  antimony  at  8^ 
Tw.  Give  3  turns  quickly  ;  steep  for 
J  hour,  turning  ocovsionally.  Lift, 
wash  well,  wriuK,  and  enter  into  a 
odoar-bedk,  made  up  with  10  on. 
"extmecarlet*'(of  Sehlbachand  Co.), 
and  dye  to  shade  at  110*'  F,  (43''  C). 

(9)  Saffianine  Scadet,  60  lb.  yam.— 
Boll  10  Ih.  samaoh ;  enter  yams ;  giv« 
6  turns;  let  soak  for  1  hour,  and 
wring,  enter  into  a  fresh  cold  lieck  of 
nitro-muriate  of  tin  at  2°  Tw. ,  give  6 
txirus,  wash,  first  iu  warm,  and  then  in 
ooldwalsr ;  wring  weU,  and  enter  into 
a  beck  of  10  lb.  turmeric.  Finally, 
make  up  a  beck  with  ^  lb.  saf&anine  ; 
enter  yams  at  60°  F.  (10°  C),  and 
laisa  the  tamparatoro  to  120°  F. 
(49°  C.Xtttmmg  continually.  Wring, 
and  dry. 

(10)  Pink,  .^)0  lb.  yam. —Dissolve 
5  lb.  Glauber  salts,  and  4|oz.  ''eryaiuc" 
(of  the  BsfUn  Aktien  QeseUsDhaft). 
Enter  yam  at  120°  F.  (54°  C.)  ;  give 
5  turns  quickly,  and  dye  to  shade, 
gradually  raising  the  temperature  to 
140»F.  (W*C:%  To  ensure  even 
shades,  it  is  better  to  add  only  half 
the  erysine  at  first ;  and  the  restg  pm> 
viouftly  dissolved,  by  degrees. 

(11)  Magenta  Ponceau,  10  lb. — Boil 
2  lb.  turmeric,  stnin,  and  steep  thn 
cotton  in  the  liquid  for  4  to  r>  houn* 
Wring,  and  take  through  oohl  sours, 
containing  about  10  os.  muriatic  acid  ; 
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riziM  well,  aud  handle  for  10  minutes 
in  InltgwM'Ui  wRter,  eontaining  10  os. 
sterch,  which  has  been  Ijoiknl  up  to  a 
paete  with  1  oz.  glue.  Lastly,  dye  to 
shade  in  a  frenh  uiHgcnta  l>eck.  Ma- 
genta ponceaiiii  and  scarleta,  even  if 
tbe  yeilowait  iIhmIm  of  tlw  dy%  art 
takea,  are  nerer  so  aatasfactory  as 
those  got  up  with  eo«ine,  saffranine, 
axul  other  coal-tar  colours,  free  from 
the  Tiolet  tone  of  magenta. 

(12)  Aliflwine  Rc^. — Mordant  in 
cold  oed  liquor  at  7°Tw.  for  2  hours 
with  frequent  turning.  Lift,  wring, 
and  air  for  24  houro.  £uter  into  a 
fraih  beek,  and  dye  et  2W  F.  (iOtP  C.) 
with  a  solution  of  artificial  alizarine. 

(13)  O^hineal  Scarlet,  10  Ib.—Boil 
1  lb.  aunatto  iii  a  iiolutiou  of  10  oz. 
potash  for  20  minutes ;  cool  a  little ; 
enter  the  eotton,  work  for  1  hour,  lift, 
wring,  and  wiinh.  Enter  for  §  hour 
in  a  beck  t*f  jx'rmuriateof  tin,  markmg 
S'^Tw.,  to  which  2  oz.  of  tin  crystals 
hsve  been  furthv  edded ;  lift,  wring, 
and  dye  in  a  decoction  of  1}  lb.  cochi- 
neal, beginning  at  a  liaiul-heat,  and 
gradually  raising  the  teni]>emture. 

(14)  Safifranine  Hose,  11  lb.— Mor- 
dant with  a  deoootion  of  2  8  oa. 
amnach,  or  a  correspondu^  imaller 
quantity  of  pure  tannm,  which  i«  pre- 
ferahle.  Dve  in  a  clear  solution  of  aaf  • 
fianine.  If  a  diade  Tecgmg  towards 
a  hlnish-red  is  required,  add  to  the 
pumach  beck,  before  monlanting,  If 
to  2^  oz.  tin  cr}'.*ital8.  Saffmninc  niiiy 
also  be  hxed  on  cotton  by  uiciiua  of 
red  liquor,  or  aoap* 

(15)  Safflower  Pink,  60  lb.  bleached 
jram. — Add  1^  pint  carthamine  (ex- 
tinct of  satHower)  to  the  needful  quan- 
tity of  walar.  WM  the  yams  for  6 
hovra,  ^TiDg  a  turn  every  ^  hour,  and 
keep  them  in  the  liquid  till  all  the 
oolour  i«  taken  uj».  Wash  off  in  H 
cold  waters,  adding  1  lb.  creiini  of 
tartar  to  tlie  kat.  Tlien  dry,  pre- 
fonbly  by  meaaa  of  a  current  of  cold 
ah*  in  the  dark. 

(16)  Saffiower  Koec,  60  lb.— Work 
aa  above,  but  uae  double  the  quantity 
of  cartliainine,  and  take  a  longer  time. 

(17)  Cominon  Scariet,  60  lb.— Boil 


6  lb.  sumach,  and  add  decoction  to 
hot  water.  Worlc  yarns  6  toma,  and 
wring ;  mordant  in  a  tin  solution  (red 

cotton  spirits).  Wa»<h  in  two  waters, 
and  wrin^  up.  Boil  18  lb.  j)eachwfKxl, 
aud  16  lb.  fustic,  ground,  aud  add  the 
decoction  to  hot  water.  Work  the 
yams  10  turns,  and  niise  with  1  Ibw 
alum.  Wash  in  coKl  water,  and  stove. 
For  lighter  shades,  the  sumach  may  be 
dispensed  with,  and  turmeric  may  be 
us^  in  place  of  fustic. 

(18)  Barvvood  Red,  10  lb.— Steep  for 
5  to  6  hourn  in  a  decoction  of  2  lb. 
sumach  to  wluch  a  very  little  sulphuric 
acid  haa  been  added,  turning  from 
time  to  time.  Wring  out,  and  work 
in  bftrwo<Kl  spirits  at  2'^Tw.  Wring, 
aud  enter  into  a  beck  of  water  at 
200°  F.  (93°  C),  containing  10  lb. 
rasped  barwood ;  and  wotIe  to  ahade 
at  a  boil. 

(19)  Turkey-red  with  artificial  Ali- 
zarine.— The  pieces  are  twice  treated 
with  If  OB.  sodaHuh  a  piece,  each  time 
for  18  hours  ;  wring.  Ph<1  in  oil  at 
160°  F.  (7r  C.)  ;  hang  up  for  4  hours 
at  169°  F.  (76°  C).  In  padding,  the 
lower  roller  should  be  dressed,  and 
the  upper  not.  Pad  5  times  in  the 
same  oil  hath,  with  both  rollers  dressed. 
After  each  pswlding  hang  up  at  169°  F. 
(76°  C).  Pad  iu  potasli  lye  at  6°  Tw. 
at  90^F.  (JMPC).  Pad  hi  potash  at 
S°  Tw.,  aama  hei^  Pa<l  in  potash  at 
5^Tw.,  same  hc*at.  Pa<l  in  fxttash  at 
3'^Tw.,  siiine  heat.  After  each  pad- 
ding, hang  up  at  160"^  F.  (71 '  C).  Piuis 
titfough  potaah  at  4**  Tw.,  heated  to 
107®  F.  (42®  C. ).  Extract  the  liquor, 
and  take  care  that  the  jneces  do  not 
touch  cold  water.  Hang  up  for  4 
hoors  at  IW*  F.  (71<*  C.>  FaM  faito 
the  following  beck  at  122®  F.  (60°  C.) : 
2625  pints  water,  17J  oz,  iK>tash. 
Wjwh.  and  dry.  P'onnerly,  when  the 
subiHKjuent  dyeing  was  performed 
with  maddnvroot,  there  foUowed  here 
the  "galttag**  procesa— a  treatment 
with  tannin,  which  is  no  longer  re- 

I  quired,  since  artificial  alizarine  lias 
'  come  into  use.    The  pieces  are  passed 
at  onoe  to  the  aluui-laith,  which  is 
1  thus  madeup :  To  110  lb.  OTstaUised 
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alum,  take  88  lb.  soda  ciyBtalB,  and 

mix  tlie  (Solutions  in  water,  stirring 
diligontly.  The  clwir  liquid  in  finally 
set  at  t>i^  to  7°T\v.  The  cotton  is 
moniautcd  in  this  liquid  for  a  day, 
and  ia  than  oarafully  waahad,  and 
wrung  out,  and  is  now  ready  for  the 
dye-beck.  To  110  lb.  cotton  are  taken 
about  14  lb.  6  oz.  aliiuu-iue  (at  10  per 
cent.),  and  17i  oz.  pure  tannin.  Raise 
very  slowfy  to  a  lx)il  during  2  hours, 
and  keep  up  the  boiling  heat  for 
another  hour.  The  "  cle/uiiiig  ]>ro- 
cess  "  (at^iim/e),  a  treatment  with  soap 
and  tin  eijitals,  ia  not  required, 
whan  mnrking  with  good  artificial  ali- 
zarine. The  cotton  is  at  once  V>lfx»ined 
with  curd-soap,  and  a  little  auuatto. 
It  is  to  be  remu^ed  that  if  the  water 
contains  no  lime,  3|  oz.  of  chalk 
should  he  abided  to  the  dye-lieck  for 
tlie  above  tjuantity  of  cotton.  The 
oiling  process  is  considerably  simplitied 
and  alridged,  by  replacing  tiie  ordin- 
aiy  emulsive  oil  with  the  compound 
invented  by  Dr.  M  tiller  -  .Im:olM — a 
mixture  of  sulpho-ricinic  and  sulpho- 
pyroterebic  adds  in  combination  with 
ammonia.  A  ttof^  passage  through 
this  monlant  aupersedes  the  5  8U0> 
ceH^<ive  oilinp^  formerly  employe<l.  A 
small  quantity  of  tho  compound  is 
raoommsnded  to  he  added  to  the  dye- 
beck. 

Violet. — (1)  Gentiana,  11  lb. — 
Boil  2  lb.  2  oz.  sumach,  or  6^  oz.  tannin, 
in  water,  and  steep  the  yams  overnight 
in  the  ohMr  solution.  Wring  up  next 
morning,  and  dye  in  a  beck  at  IGS'^  F. 
(7P  C),  containing  9  oz.  gum  arabic, 
adding  more  or  less  of  the  dissolved 
colour,  aooording  to  ahade.  Wring, 
and  dry. 

(2)  Make  lip  ;i  iK'ck  :it  1 22^  F.  (50^  C. ) 
witii  80  gr.  Uiunin  for  each  2  lb.  3  oz. 
cotton,  and  turn  well  for  4  to  5  hours. 
Wring,  and  enter  into  the  colour  httk 
at  110^  F.  (43''  0.),  abiding  775  gr. 
acetic  acid  for  11  lb.  cotton.  Wring, 
anil  dry. 

(8)  Medium,  1001b.— -Mordant  yams 
in  stannate  of  soda  at  8*^  Tw.  ;  Hour  at 
1 1'^  Tw.  witfi  dilute  sulpluiric  mid  ; 
wash  uU'  with  cold  water,  and  dye  with 


{  lb.  aniline  violet  aooording  to  shade. 

Heat  up  to  about  160-  F.  (71°  C). 
}V///7fr.^(l)  On  11  lb.— Dilute  red 
i  liquor  to        Tw,,  and  steep  the  clwir 

I yams  overuiglit  in  the  cold.  Extract 
4  lb.  6  OB.  querdtron  bark  in  boiling 
j  water,  let  cool  down  to  167' F.  (75^0.), 
I  and  dye  to  shatle.     If  a  brighter  .sha<lo 
is  desired,  add  to  the  bark  liquor  If  os. 
tin  crystals. 
(2)  Fast,  on  GO  lb.— Boil61b.  brown 
1  augfir  of  lead  in  t>  giil.  \N*ater  till  dis- 
solved ;  add  it  to  sulticient  cold  water. 
Work  the  yams  5  turns,  and  wring. 
DisBolye  2  lb.  bichromate  of  potaah, 
and  add  it  to  sufficient  otM  water. 
Work  5  turns,  waah  twice  in  oold 
I  wat^T,  and  dry. 

I  Calico  Printing. — ^The  following 
summary  of  recipes  K>r  calico  printing 
are  in  the  main  condense*!  from  an 
article  by  Sir  W.  Crookes,  F.K.S.,  in 

i  '  Spons'  Eucyclopttxlia,' to  whicli  the 
rsader  may  reler  for  greater  detail  and 
illustrations  of  macluuery. 

Chrumk  St.wdard. — 2  \;>\\.  boiling 

:  water,  8  lb.  bicliromate  of  potash.  Dis- 
solve, and  add  1|  gal.  muriatic  add  at 
32°  Tw.   SUrgrsduallyinSi  lb.  sugar. 

Tlie  pieces,  before  printing,  are 
]»lcjic}ie<l  in  the  most  perfect  manner. 

1  After  the  so-ualled  "colours"  have 

I  been  printed  on,  the  next  step  is  "age- 

I  ing."  In  this  proceas  the  goods  are 
laid  in  bun<lles  upon  sparred  floors, 
jthvced  at  diHereut  heights  in  the  age- 
ing house.  The  tem|)erature  is  kept 
at  80®  P.  (27°  C),  the  wet-bulb  ther- 
mometer marking  76''  F.  (21^'^  C). 

j  The  ageing  process  may  last  2  to  3 
days  ;  its  object  is  the  decomjXNUtiou 

I  of  the  acetates  of  alumina  and  iron  in 
the  mordants,  so  that  either  the  bases 

,  or  hydpitcd  subsalta  are  left  attached 
to  the  tibre. 

The  next  step  is  "dunging,**  whose 
purpose  is  theremoval  of  the  tuickenera, 
which  liave  now  played  their  part.  The 
pnx'cs^  was  formerly  j>erforine<l  with 
cownluug.  Tills  material  lias,  how- 
ever, been  almost  entardj  supeneded 
l»y  the  ilouble  pho.sphate  of  soda  and 
lime,  the  arsciiiicand  arseniite  of  soda, 

i  and  the  silicate  of  soda.    The  pieces 
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are  {latsriecl  through  warm  but  weak 
aoluUonB  of  these  subetances.  Thin 
opcratSop  II  ottra  perf omied  twiot,  tho 
fiivt  time  being  caUed  "  fly -dunging '* ; 
and  the  next,  "  s<?cond  duii^ng." 
When  silicate  of  Mxla  ii»  umhI,  the  goods 
pMi  throng  two  cisterns,  heated  to 
122'^  F.  (50°  C),  or  even  212°  F. 
(100"^  C).  contJiining  738  gal.  water 
and  19  pnl.  silicate  of  s(>di\  at  14°Tw., 
if  the  go«Hlu  Iwive  been  mordanted  for 
bffvwn  end  red,  lm>wu  onlyi  red  only, 
and  roee  on  a  wliite  ground.  But  if 
morrlantc<l  for  bbwk  only,  puqileouly, 
or  purple  and  black,  the  proportion  of 
tUioeto  of  soda  fa  reduoed  to  13|  gal. 
at  the  eame  strength.  Tlie  next  step 
after  washing  is  the  dyeing  with  arti- 
ficial aliziirine,  or  anthrapurpurino. 
The  colour  ib  now  permanently  attaclied 
to  the  mordanted  portions ;  but  the 
whites  are  still  stained  or  soiled,  and 
the  piece?  are  therefore  submitted  to 
the  clearing  process  (flvivatje),  which 
oooaiBta  in  snccesaive  treatments  with 
eoap-lye.  A  common  treatment  ia  two 
."aipingsat  a  lioil,  each  time  for  ^  hour, 
with  J  to  h  lb.  Koap.  The  pieces  are 
waahed  in  clean  w^ater  after  each  soap* 
ing.  The  qnalitj  <tf  the  soap  b  of 
great  importance  :  it  Hhould  be  qtdte 
neutral,  and  is  nwule  by  preference 
from  palm'Oil.  Free<lom  from  alka- 
linity is  especially  important  lor 
madder^purplee. 

The  following  proooKs  lias  been  em- 
ployed in  AlBace  for  clearing  roeefl  and 
reds  :  (1)  Soap-bath  ;  2100  pints  water, 
9  lb.  wldte  curd-soap  per  1000  yd. ; 
time,  1^  hour  ;  temperature,  122°  F. 
(50^  C),  (2)  W;v8hing  in  machine 
with  cold  water.  (3)  Bath  of  oxy- 
moriate  of  tin :  1400  pints  water,  10 
lb.  solution  of  tin  per  10  yd.  ;  time, 
15  to  20  minutes  ;  temperature,  133° 
to  14:4°  F.  (56"^  to  62^  C).  (4)  Wash- 
ing  in  machine.  (5)  Second  soap  bath  : 
2100  pint*  water,  6^  lb.  soap ;  time, 
45  minuter  ;  temperature,  201^  F. 
(91°  C).  (6)  Washing  again  in  cold 
water.  (7)  Thinl  soap-bath  :  proi>or- 
tions  as  in  second.  (9)  Washing  liguin 
in  cold  wAter.  (9)  Bioiling  in  cloHe*! 
boiler,  in  2100  pints  of  water,  6|  lb. 


boda  crystals,  fj  J  lb.  soap  ;  time,  2ho\irH. 
(10)  Wasliiug  in  cold  water.  ^11) 
Warm  bath  for  |  hour  in  water  at 
122°  F.  (50°  C). 

Orasa-bleaching  is  occaaionally  used 
in  the  clearing  process  for  chMitzes, 
oretonnee,  etc.,  as  it  b  eonaiderad  to 
render  the  ahadea  more  transparent. 

DiscH.VROK  Style. — By  a  "dis- 
charge "  (en/rfY/yr),  is  underhtiMhl  a 
mixture  which,  if  printed  upon  clotii 
prefioualy  dyed  aome  uniform  oolour, 
e.g.  Tiuitey-red,  vat-blue,  aniline-black, 
etc. ,  <le,stroy8  such  ground  colour,  leav- 
ing a  ileuign  which  may  be  white,  black, 
yeUow,  green,  ete.  The  term  "dis> 
chaige  style  "  is  more  especially  applied 
to  patterns  of  this  nature  obtained 
u]>(ni  a  Turkey -re<I.  The  following 
colours  will  serve  as  examples  of  these 
diaoharges: — 

Black. — 1  gaL  logwood  liquor  at  4° 
Tw.  ;  2  lb.  yellow  Prussia te ;  Iqt.  thick 
gum  tragacautli  water,  3  lb.  flour.  Boil, 
and  add  2  qt.  Uack  liquor  at  SO*'  Tw. 
When  quite  cold,  add  1  gill  nitrate  of 
ux)n  at  80°  Tw. 

BIm. — 5  lb.  tartaric  acid,  1  gal. 
water,  1  gal.  tin  pulp,  2  gid.  double 
muriate  of  tm  at  180^ Tw.,  2  gal.  gum 
tragacanth  ^^ater. 

\MnO . — (1)  For  cylinder  work.— 
6  lb.  tartaric  acid,  1  gal.  water,  1|  lb. 

StMTCh. 

(2)  For  block  work.— 10  lb.  tartaric 

acid,  7^  lb.  China-clay,  1.J  lb.  per- 
ch loride  of  tin,  1  pint  gum  water,  Igal. 
water. 

rel2b«r.— (1)  Bloek.»l  gal.  lime- 
juice  at  50" Tw. ,  4  lb.  tartaric  acid,  4  lb. 
nitrate  of  lejn<l.  When  diswolvetl,  add 
6  lb.  China-clay,  3  lb.  gum  sene^. 

(2)  Cylinder. — ^Thicken  the  former 
with  1^  lb.  ataroh,  instrnad  of  gum  and 
China-clay. 

After  any  of  thewe  discharges  is 
printed  on,  the  nieces,  when  dry,  are 
passed  through  the  *'  decolouring  vat, " 
which  irt  made  up  of  1000  gjd.  water 
and  1000  lb.  chloride  of  Unie,  well  raked 
up,  and  freed  from  lumps.  A  double 
set  uf  wooden  rollers  at  top  and  bottom 
is  placed  in  the  vat,  and  the  liquid  ia 
kept  constantly  atiired  up,  so  as  to  be 


Digitized  by  Google 


18 


Dns  Am  Dyeiko  :  Calico  Printing. 


uniform.  The  pieces  are  now  allr>\vc<l  ( 
to  run  through  the  liquor  at  theniteof 
28  yd.  iu  3  uiinutoa.  On  leaving  the 
vat,  thcj  are  nm  between  equeedng 
rollers  into  water,  and  are  then  rinsed 
for  10  minutes  in. solution  of  bichromate 
of  potash  at  4*^  T\v.  Wash  in  pure 
weter,  then  in  water  Mmred  with  mu- 
riatic acid,  and  lastly  in  pure  water  ; 
after  this,  »lry.  Except  wnere  the  dis-  | 
charge  was  printotl  on,  the  Turkey-red 
is  unaffected  ;  but  there,  it  is  removed, 
and  either  the  ground  is  left  white,  or 
a  niinenil  colour  Uikes  its  place. 

iNDitio  Efkkcts. — Under  this  style, 
will  be  included  the  so-called  "  China 
blues  *'—dengnB  in  blue  on  a  white 
ground ;  the  kinds  where  reserves  or 
reaist«are  printci!  u{kmi  the  cloth,  which 
is  then  dyeil  in  the  vat,  thus  pr<Hlucing 
white,  yellow,  and  orange  designs  on  a 
blueground ;  andlaatly,  the  style  named 
"lapis"  or  "lawiHte." 

Direct  I ndigo  Bhicx.  — (1)  Put  into  a 
colour  pan,  8  lb.  2  oz.  indigo,  finely 
ground  in  water,  4  lb.  6  os.  indigo  in 
26  pinto  liquid.  Heat ;  and  add  6  1>>. 
9  oz.  ground  gum.  Di.H.solve  ;  and  mid 
11  lb.  saturatcfl  hydn>«ulphite.  If) J  oz. 
milk  of  lime,  containing  7  oz.  lime  per 
.  1  f  pint.  Heat  to  168*»  P.  (70*'  C),  tor 
20  minutes;  cool  down  to  104**  F. 
(40"  (  \ ) ;  and  add  3  lb.  I  oz.  satumted 
hydrosulpliite,  and  15^  oz.  milk  of 
lime.  T^e  yield  is  80  lb.  12  os.  of 
colour. 

(2)  Mix  22  lb.  Ufv  iinmm(f  {Q\\^\fi\Y\Qi\ 
below),  \:\  lb.  2  oz.  gum  water,  15  lb, 
5  oz.  saturated  hydrosulphite,  and  32|[ 
OS.  milk  of  lime. 

Umbo  oolours  must  always  be  used 
warm,  never  under  80^  F.  (30°  C),  nor 
over  96°  F.  (35°  C).  Nor  must  they 
be  used  toosoonaf ter  theyare  prepared. 
Those  colours  give  the  best  results, 
which  Hhowagrwnish  hue  till  the  next 
morning. 

When  the  colours  are  printed,  the 
pieossarespread  out  overnight  inanairy 
place,  or,  if  necessar}',  thcgrn^y  imme- 
diately after  i)rinting  bepaasetl  thix>ugh 
a  weak  lukewiirui  chrome  beck.  In 
either  case  they  must  be  very  wdl  | 
rinsed,  washed,  and  soaped,  for  30  to  I 


I  15  miimtcH  at  122^  to  140°  F.  (50^  to 
60*^  C).  If  the  wliites  are  not  good, 
they  are  taken  through  weak  cldoride 
of  hme.  If  this  lime  is  printed  along 
with  other  colours,  the  pieces  may 
undergo  the  treatment  necessary  for 
such  colours,  without  any  attention 
being  paid  to  the  blues.  Passing 
through  soda,  sulphuric  sours,  chrome 
I  batliH  (warm  or  cold),  alkaline,  chrome 
and  lime  LmUls,  silicate  of  soda,  phos« 
phates  of  lime  or  soda,  cow-dung,  etc. 
nas  no  eflbet  on  theee  blues. 

The  fJcu  goi/i  ;/<^is  pre]  mrcd  as  follows  I 
4  lb.  6  oz.  gooti  Beng-al  indigo  are 
ground  up  in  the  onlinary  manner 
employing  walbBt  enough  to  make  tho 
paste  up  to  86  pints.  This  is  plaoed'in  -i 
boiler,  made  up  with  water  to  105  to 
140  pints,  along  with  11 J  lb.  caustic 
soda-l^e  at  62  -  Tw.  and  au|  lb.  hydri^- 
sulphite  of  soda.  It  is  heated  to  about 
156°  F.  (70°  C.)  for  15  to  20  minutes. 
Then  131  fl.  oz.  hydrocldoric  acid  are 
poured  in  throughalong-uecked funnel, 
reaching  to  the  bottom  of  the  vesseL 
This  operation  should  be  performed 
under  a  chimney,  as  much  sulphurous 
g?i«  in  given  off.  If  the  liquid  has  a 
faintly  acid  reaction,  the  decomposition 
is  complete,  and  the  whole  is  poursd 
into  a  cask  capable  of  holding  280  pints, 
which  is  fille(lup  with^'ater.  Thenext 
morning,  the  hquid  standing  over  the 
sediment  is  run  through  holes  in  the 
sidesof  the  cask,  tOl  the  bottom  is  only 
covered  to  the  depth  of  9  to  10  in.  The 
vat  is  then  filled  anew  with  water,  to 
which  4  per  cent,  by  measui-e  of  sr.tura- 
ted  hydrosulphite  isagstn  added.  Hw 
next  day  the  water  is  again  dimi^ni  off, 
and  thes€<liment  is  thrown  upon  a  filter, 
and  washed.  When  completely  drained, 
7  lb.  of  a  dense  paste  are  obtained  for 
every  2  lb.  indigo  originally  employed. 
To  pre8er\'e  this  paste,  it  is  susjMjnded 
in  gum  water.  The  yield,  as  alxjve,  is 
mixed  with  44  lb.  thick  gum  water, 
containing  in  each  If  pint  8  lb.  1  oc 
gum.  This  mixture  is  the  bfeu  yonwuf, 
I  Gum  senegid  should  Ik? usetl.  starch, 

I calcined  starch,  and  tmgacauth  have 
given  bad  rssulto. 
Lapu  re$ut,  wkUe  (for  Uook  and 
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— 5|  pints  w»ter,  6  lb.  9  os. 

lime-juioe»t63i''T\v.,  11  Ih.  pipe-clay. 
Mix  also  xepArately  :  5^  pint.s  wator, 
4  lb.  6  oz.  lime-juice  at  63^°  Tw., 
3  lb.  13  oc.  corromve  sablimate,  11  lb. 
TilnnTn^  starch,  12f  cue  hrd^  6|  oe. 
turpentine,  3^  lb.  muriate  oi  mac  at 
M°  Tw.    Mix  and  boil. 

Lapis  resittf  rtd. — 7  pints  red  liciuor 
to  OB.  verdigris,  9  lb.  18  oe.  pipe-clay 
4|  oz.  laid,  4|  oz.  turpeataie.  Dia- 
Bolve  aUo  aeparately  :  1 2  J  oz.  arsenious 
acid,  5|  pints  aceUle  of  aiuoiina.  Mix 
alao  apart :  3^  {nnta  acetate  of  alumina, 
Z\  lb.  gum  Senegal,  17|  OS.  moriale  of 
zinc  at  98®  Tw.,  8f  fl.  oz.  extnict  of 
logwood  at  6f°Tw.  Mix  these  tliree 
parts  with  the  aid  of  heat,  grinding 
them  Tcry  well,  and  itraining  before 
uae. 

The  cylinders  for  printing  Hhould  be 
engraved  very  ileeply.  The  pieces  are 
next  aged  for  48  hours  at  a  temperature 
ol  96PF.  (86<'C.)  with  the  wet-bulb 
thermometer  at  SQ*'  F.  (32^  C).  Dn' 
for  12  hours  thoroughly  at  86^  F. 
(30""  C).  If  left  damp,  the  pieces  will 
notreaitt  theiTfttb  Dye  blue  for  8  to  6 
minutes  in  theoold  vat.  Drain,  wash 
for  \  hour  in  a  current  of  water.  Dung 
in  folds  for  \  hour  in  a  beck  at  140°  F. 
(60*^0,  with  4  pails  of  dung,  and 
16|  lb.  chalk,  for  6  pteoea  ol  about 
50  yd.  "Wa-sh ;  and  dung  a  second  time 
ill  the  name  matter,  but  without  chalk  ; 
and  wash.  Dye  for  2  hours  at  144^  to 
\W>  F.  (60«>  to  70<>C.X  in  the  following 
beck :  8  lb.  garancine  (for  which  will 
now  be  subetituted  a  proportionate 
qnaotity  of  alizarine),  61  h.  W  oz.  sapan- 
wood,  11  lb.  sumach,  17^  lb.  bark,  7 
nintB  ghie  in  jelly  (containing  17|  oc 
diy  glue).  Wash  till  no  more  colour 
runs  off ;  chlore  at  J°Tw.  Wash ;  dry ; 
block  in  yellow,  if  needed  ;  and  age  for 

24hoiinat  86<»F.  (8<rC.X  the  wet- 
bulb  thennometflr  atMiding  at  80^  F. 

(27°  C). 

l-.ightfoot'8  process  for  coinljining 
indigo  and  madder  effects. — 1^  lb.  dry 
ind%o,  ground  and  prepared,  1^  lb.  tm 
efjutals,  1  gal.  caustic  soda  at  30°  Tw.  ; 

put  intcj  the  colour  fwui,  and  rained  to  a 
boil  in  ^  hour,  when  1  gal.  boiling 


water  la  added.   The  mixture  la  then 

allowe<l  to  IxM'oine  <|uit<'  cold,  and  2 
gal.  cold  \v;it«  i  ;ii-c  ;ulil»'(l,  in  which  J  lb. 
sugar  h&A  Ix^cn  previously  diKHolved. 
To  thia  aolution  are  addled  2|  pints 
muriatic  acid  at  32°  Tw. ,  or  1  pint 
ordinary  oil  of  vitriol,  previously 
diluteil  with  1  pint  water,  and  allowed 
to  stand  till  cold,  or  3  ut.  acetic 
acid  at  80^  Tw.  The  indigo  bhw 
may  also  be  precipitated  by  a  mixture 
of  double  muriate  of  tin  at  TJCTw., 
with  any  of  the  acids  above  mentioned, 
taking  \  pint  of  the  tin  solution  to  half 
the  quantiUea  of  aoid  given  above.  But 
of  all  these  precipitant*,  acetic  acid 
alone  is  preferable.  The  indigotine  pre- 
cipitate is  filtered  through  a  deep 
eonioal  filter  leaving  expoaed  to  theao' 
as  small  a  surface  as  possible.  The 
pulp  obtained  fn)m  the  al>ove  (juan- 
tities,  when  filtenxl,  should  measure 
about  1  gal.  To  make  a  blue  colour 
for  printing,  take  4  gal.  of  the  above 
precipitated  indigo,  and  14  lb.  gum 
Senegal  in  powder,  stirring  tilldisHolvetl. 
The  colour  when  strained  is  readv  for 
printing.  For  a  green  colour,  take  4} 
gal.  indtgotine  precipibite,  18  lb.  pow- 
dereil  gum  Senegal,  stirring  till  diH- 
solved  ;  11  lb.  nitrate  of  lend,  and 
1 1  lb.  white  sugar  of  lead,  both  in  pow- 
der. The  mixture  is  stirred  tSU  all  ia 
dissolved,  and  is  then  strained.  Com- 
]»ound  colours  are  made  by  mixing  the 
blue  and  green  with  each  other,  or  with 
ordinary  mordanta  for  dyeing.  With 
the  blue  and  green  above  described, 
and  with  the  onlinary  iron  and  alum 
monlant«  (as  uned  in  madder-work), 
print  calico,  and,  after  cooling,  age 
the  pieces  for  a  night.  Thiyare  then 
fixed  by  passing  into  a  solution  of 
silicnte  of  soda  at  8°Tw.,  to  which  is 
added  1  oe.  powdered  chalk  in  1  gal. 
This  bath  ia  in  a  drtern  fitted  with 
rollers  at  top  and  bottom,  and  heated 
to  1)0°  F.  i'Vl^Cy  The  pieces  pvsa 
through  thin  solution  at  the  speed  of 
25  yd.  a  minute.  They  are  then 
lineed  in  a  tank  of  cold  water,  fitted 
with  a  reel  about  4  ft.  above  the 
surface.  By  this  process  the  indigo- 
tine  attached  to  the  fil«e  is  rendered 
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UiM.  If  the  greeu  mixture  h&n  been 
printed,  the  pieoes  wre  iMot  pMaed 
into  a  chrome  beck  at  10(PF.  (88^  C), 

containing  1  ox.  )nchrnniHte  of  potash 
in  1  of  water.  Here  the  pieces 
remain  for  5  minuted,  and  are  then 
wuhed.  Tbey  are  next  milimitted  to 
second  dunging  (the  ]>a88agc  through 
silicate  of  soda  l)eing  the  fly  dunging) 
for  16  minutes,  at  100^  F.  (38°  C), 
in  a  beck  of  oow<duu^  and  witer. 
They  are  next  washed  in  water,  and 
dyed  with  ma<l(ler,  munjeet,  flower 
of  madder  (ali/arine),  p^irancine,  cochi- 
neal, or  mixturu8  of  garancine  with 
sumach  and  baric.  The  grounds  are 
then  cleared  in  tlic  ordinary  manner, 
preferal)lv  with  cliloride  of  lime. 

White' Jit^ienfe.—il)  Block.— 3  lb. 
blue-etone,  1  gal.  water,  15  lb.  pine- 
ela>7.  Beat  up  with  some  of  the  aoiu- 
tion  ;  mix  gradually  to  a  smooth  i)a8te, 
end  add  1  gal.  thick  gum  Senegal 
water,  and  1  ut.  muriate  of  copper  at 
80°  Tw. 

(2)  Machine. — 2J  lb.  blue-stone, 
1  gid.  water,  9  lb.  flour,  2  lb.  British 
gum  (iiark). 

WhUe  retist  (for  lighter  vnt-blues). — " 
25  lb.  dark  Britaah  gum,  15  lb.  water. 
Boil  for  10  minutes  ;  and  add  7 J  lb. 
soft-soap.     Wlien    thoroughly  incor- 

S orated,  add  20  lb.  sulpliate  of  zinc, 
tir  in  well,  andadd further :  7f  pints 
water,  10  lb.  pipe-clay,  7J  gid.  nitrate 
of  copiKjr  at  80°  Tw.  Work  all  tho- 
rougldy  together. 

Orange  Hfserve. — Heat  2  lb.  water 
to  a  boil,  and  add,  with  constant  stir- 
ring, 1  lb.  sugar  of  le^vd,  an<l  J  lb. 
litharge ;  hail  for  20  minutes,  and 
add  to  the  lic(uid,to  which  more  water 
mwA  be  supplied,  to  oompeosate  for 
the  loss  by  evajjoration,  1  lb.  blue- 
stone,  2  lb.  nitrite  of  Icjid,  and  IJ  oz. 
venligris,  previously  softened  in  acetic 
acid.  The  whole  is  let  stand  for  a 
day,  with  frequent  stirring  ;  1^  lb. 
powdered  gum  Senegal,  and  1  lb.  sul- 
phate of  lead,  are  then  stirred  in  ;  and 
lastly,  2^  oz.  powdered  sal-ammomao, 
and  1  08.  lard  are  added.  If  the 
colour  is  too  stiff,  it  Is  diluted  with 
wnter.    It  ia  then  strained,  and 


,  printed  on  at  about  122°  F.  (50°  C). 
Age  for  a  day  or  two  at  66^  to  77^  F. 

'  (IV*  to  26®  C).  Dye  in  the  cold  vat ; 
dry,  and  sour  at  f^Tw,  For  raising 
the  oniiige,  tiike  for  100yd.,  17r>  pints 
water,  containing  8  lb.  chromate  of 

I  potash,  and  16  lb.  lime.   Let  aettle ; 

t  run  off  the  clear,  and  heat  lo  a  baQ, 

!  at  which  temperature  the  pieces  are 

.  passed  through  at  sucit  a  8]>eed  tliat 
each  part  nu^  occupy  3  minutes  in 

;  traversing  the  liquid.    Rinse  wdl. 

i  Ytlhm  Rt.^crvf. — 20  11  >.  hlue-stone, 
2  pil.  water,  20  lb.   nitrate  of  lead. 

I  Dissolve  ;  and  tliickeu  with  121b.  flour, 
2  gal.  sulphate  of  lead  pulp.  BoO  wdl 

I  together.  The  sulphate  of  lead  [lulp 
hen"  nientionetl  is  the  se<Hment  left 
on  miiking  red  liquor  with  solution  of 
sugar  of  lead  and  alum  (or  sulphate  of 
alumina),  after  the  Uqtdd  latm  been 
run  off. 

B/tim. — To  prwluce  a  pale-blue  pat- 
tern on  a  deep- blue  ground,  the  entire 
pieces  are  first  djed  a  tight  shade  in 
the  vat.  They  are  then  withdrawn, 
I  thoroughly  waslieil  in  water,  taken 
through  vitriol  sours  at  2°  Tw. ,  washed 
again,  squeezed,  and  dried.  One  of 
the  white  reeenree  is  then  printed  on, 
and  the  pieces  are  returned  to  the  vat, 
and  dy«^l  the  «larker  sluwle.  The  re- 
served [Mirt^  appear  as  a  pale-blue  ^lat- 
tern  on  a  deep-blue  ground. 

To  obtain  a  design  in  two  blues  on  a 
white,  muriate  of  manganese  is  printed 
on,  thickened  with  dark  Britush  gum, 
and  is  then  peroxidised  b^  being 
passed  through  chloride  of  hme  and 
I  soda,  as  in  the  production  of  *  'bronzes.  ** 
The  i?oo<ls  are  then  drie<i,  and  those 
{jai  u  of  the  pattern  which  are  to 
appear  white  are  printed  with  a  white 
reserve.    The  gcxxls  are  next  limed, 
vatted  to  shade,  taken  out,  aired  to 
oxidise  the  intligo,  washwl,  and  rinsed 
I  in  weak  muriate  sours,  to  which  a 
I  little  protochl<Mride  of  tin  has  been 
[  added.    The  imttem  appears  then  in 
white  and  dark-l»lue  on  a  light-blue 
1  ground,  the  wliite  being  where  the 
I  dischaxge  was  ^ptied,  and  the  dari^- 
I  blue  where  the  mdigo  ia  fixed  upon  a 
;  bottom  of  mangwieBe  brown. 
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If  yellow  or  orange  is  to  be  obtained 

in  addition,  tlic  yellow  or  the  orange 
marvc  is  block e<l  iu  be«i(le  the  muriate 
ef  maDganeiie  aud  the  white  reserve, 
l^tricil  louni  niuft  be  need  hefe,  sod 
the  ydlow  is  then  developed  by  a 
p\>:.sage  through  bichromate  of  potash 
at  100®  F.  (38^  C),  containing  2  oz. 
per  gal.  Wash  in  water,  and  patw 
through  muriate  lovn  at  |^Tw.,  with 
the  addition  of  1  oi.  oxalic  acid  per  gaL 
If  a  blue  and  jin^n  design  is  in- 
tended, the  yellow  dischaj::ge  given, 
oroneof  aiimlkrchencter,  is  printed 
on,  and  the  goods  are  dipped  in  the 
^•nt  to  a  full  blue,  \vtishe<l,  aired, 
wa«he<l  apiin,  taken  through  vitriol 
sours  at  2'^ TV.,  washed  again,  aud 
mind  through  the  biehromate  book, 
aa%  without  any  treatment  in  oxalic- 
muriatic  sours.  The  green  is  fornie<l 
by  the  combination  of  the  yellow  aud 
the  blue. 

To  produce  two  shades  of  the  blue 
with  a  green,  the  cloth  is  vat  ted  to  a 
p<ile-blue,  a  white  re6er\*e  for  light 
hluuieti,  aud  an  orange  reserve,  are 
printed  in.  The  usual  operations  are 
then  gone  through ;  bat  after  the  bi- 
chromate process,  the  pieces  arc  taken 
through  nitric  acid,  which  must  be 
vety  mlnte,  otherwise  the  indigo  may 
be  destroyed.  The  result  is  a  dark- 
blue  ground,  with  a  design  in  pale-blue 
where  the  white  i-ewistpt  have  been  ap- 
plied, and  iu  greeu  where  the  orange 
hae  been  printed. 

J)i»eharge$  on  VeU- Blues. — Give  a 
medium  blue  in  the  vat.  Steep  pieces 
in  bichromate  of  2>otash  (4|  oz.  in  If 
pint  water),  and  dry  on  rollers,  avoid- 
ing sun-li^t.  Print  on  the  following 
diecharges : — 

White, — 7  pints  water,  2  lb.  7 J  oz. 
white*  starch.  Boil,  and  add  while 
atill  warm,  2  lb.  8  oa.  tartirie  aoid, 
and  then  21^  oa.  oxalic  aoSd,  disaolYed 
in  If  pint  water. 

Red. — 14  qt.  red  liquor,  17^  lb. 
white  starch.  Boil ;  let  one  half  grow 
oold,  and  add  to  it  7  lb.  10  oz.  oxalic 
acid.  Then  add  the  other  half  of  the 
hot  mixture  to  complete  the  solution 
of  the  acid. 


The  red  liquor  ooorieto  of  2  lb.  3  os. 
alum,  the  mme  weight  acetate  ctf  lead, 

3 J  pints  water. 

Print  on  the  white  and  red  dis- 
diaiges  with  the  perrotine,  or  with  a 

two-colour  cylindo*  machine.  Do  not 
dry  t<x)  strongly.  Age  in  hot,  but  not 
moij^t,  air,  which  is  an  essential  con- 
dition. The  next  morning,  dung  as 
followa:  Into  a  beck  with  roliers, 
put  6  lb.  9  OE.  neutral  arseniatc  of 
potash,  27  lb.  7  oz.  chalk,  and  17r)Q 
pints  water.  Pass  the  pieces  slowly 
through  at  a  simmer,  to  as  to  keep  the 
chalk  in  suspension.  After  leaving 
thi.s  Ittn  k,  the  jHt'ces  are  ntmngly  com- 
prcHi^eil  iKJlween  two  rollers  covenHi 
with  cloth.  After  the  hrst  5  pieces 
have  passed,  feed  the  bsbk  with  If  oa. 
anemate  of  potash,  and  a  little  chalk, 
per  piece.  After  thus  cleansinp  the 
pieces,  dye  up  in  alizarine,  aud  take 
through  boiling  water. 

Oreen  and  Yellow  on  a  Deep-blue 
Ground. — Boil  the  pieces  with  2  lb. 

8  oz.  H«j<liv-.ash  jx>rlOOyd.  ;  wawh  woll, 
aud  take  through  a  weak  soda  beck, 
containing  per  100  yd.,  8f  os.  soda- 
ash  at  lOO''  F.  (38°  C).  Dry,  cal- 
ender,  and  dve  a  blue  in  the  cold  vat. 
Take  through  sulphuric  acid  at  1*4^ 
Tw.,  starch  iliditly,  dry,  and  oalender 
cold.  Print  the  foUowhig  colours  on 
the  blue  ground  : — 

(1)  Green  Dir^charge. — 20 J  lb.  pii)e- 
clav,  6  lb.  9  oz.  gum  arabic,  the  same 
weight  of  blue<«tone,  and  of  venUgris, 
13  lb.  2  oa.  nitrate  of  lead,  and  6  lb. 

9  oz.  sugar  of  lead.  The  verdigris  is 
dissolved  in  acetic  acid,  aud  the  gum 
in  water ;  the  two  solu^onaare  starred 
together,  and  the  ppe-clay,  previously 
softened  in  water,  is  mlded.  The 
other  ingi-odient«  are  powdere<l,  and 
stirred  iu  by  dt^^rees.  Water  is  added, 
enough  to  make  the  mixture  fit  for 
printing ;  when  it  is  boiled,  the  water 
lost  by  evaponition  is  replaced,  and  the 
colour  is  then  ready. 

(2)  Yellow  Discharge.  lb.  11  oa. 
pipe-day,  2|  lb.  verdigris,  2  lb.  7|  oa. 
blue-stone,  3f  lb.  nitrate  of  copjwr, 
the  same  weit^ht  of  gum  arabic,  15| 
pints  water,  ti^  lb.  uitrate  of  load,  the 
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■one  weight  of  sugar  of  lead,  and  4  lb. 
6  oc.  nitrio  add  at  148»  Tw.  Make 

up  the  colour  without  the  nitric  acid, 
stir  all  well  together,  and  stir  in  the 
nitric  acid  juHt  before  using. 

Print  on  first  the  ereen  and  then 
the  yellow.  Age  in  toe  oold,  tSl  the 
dischai^ge  becomes  ^'^8^ble  on  the  back 
of  the  pieces.  Take  thoiii  through  a 
weak  vat  to  wet  them,  and  then  dye 
up  to  ahade  In  a  fresh  y»,t.  Sour 
witlMMit  diying,  w^h  off  the  odoura, 
rinse,  take  through  weak  lime-water 
to  remove  the  acid,  and  tlion  tli rough 
a  beck  of  chromate  of  potash,  coutaiu- 
ing  '61  lb.  chromate  per  87  qt.  water. 
The  pieces  are  caused  to  inof^  y&cy 
slowly,  so  that  the  dyeing  procesB  may 
go  on  satisfactorily.  Kiuse,  dry, 
Btifibn,  and  calender. 

Madder  Coloubs. — This  style  on 
the  Continent  is  generally  character- 
ifledas  "dyeing  mortlant8,"or  ** dyeing 
upon  mordauta,"  a  preferable  name, 
mice  the  eaeenoe  of  the  atvle  la  that 
merely  mordants,  dnfy  thickened,  are 
printed  upon  the  pieces.  Tlie  cloth  ia 
then  worked  in  a  dye-l)eck  (formerly 
with  madder,  now  with  cual-tar  aUzar- 
ine  and  antlumpurpurine),  aa  if  the 
object  were  to  produce  a  uniform 
colour.  As,  however,  the  monlants 
have  been  applied  to  certain  parts  of 
the  surlnoe  only,  the  oolour  attaches 
itself  to  these  alone,  producing  the 
(lo.-jign.  The  colourn  thus  obtained 
jiro  then  cU^iirod  or  brightened,  and 
the  white  ground  is  freed  from  all 
traces  oi  oolour. 

The  subjoined  are  some  of  the  more 
important  of  tlie  monlants  (calle<l  by 
the  misleading  uame  of  "colours") 
printed  on  ror  the  produetion  ox 
special  effects  in  the  madder  style  : — 

lilark  (for  machine  work). — 4  giil. 
black  liquor  at  34*^  Tw.,  4  gal.  crude 
acetic  acid,  4  gal.  water,  24  lb.  flour. 
Grind  the  flour  to  a  smooth  pasta  with 
a  little  of  the  mixed  liquid,  stir  in  the 
rest,  boil,  and  stir  in  1  pint  of  g>ilIipoli. 
No  clots  must  be  allowed  to  remain. 

It  must  be  noted  that  blaoksaraless 
frequently  produced  by  the 
a^le  than  was  formerly  the 


the  aniline  black  is  more  and  more 
taking  their  place. 

liroicn  Standard. — r»0  gal.  water, 
200  lb.  cjitwhu.  I^)il  6  hoiin^.  and 
add  4§  gal.  acetic  aci<l.  Make  uyt  lo  ,')0 
gal.  with  water.  Let  stand  for  2  days  ; 
dsoant  the  dear,  heat  to  ISO^  F.  {MP 
C),  and  add  96  lb.  sal-ammoniac, 
dissolve,  and  let  settle  for  48  hours, 
decant  the  cletir,  and  thicken  with 
4  lb.  gum  Senegal  {xir  gal. 

For  machine  work. — 8  gal.  brown 
standard,  as  above,  1  gal.  acetate  of 
copper,  m  IkjIow,  J  gjil,  acetic  acid, 
^  gal.  gum  senega!  water  (4  Uj.  a 
gal.). 

To  make  the  acetnte  of  copper,  take 
4  lb.  blue-stone,  4  lb.  sugar  of  lead,  1 
gal.  hot  water.  Dissolve ,  let  settle, 
and  set  the  clear  at  16**  Tw.  with 
water. 

Madder  Brotm  to  resist  heavy  covers 
of  Purple. — i  lb.  catechu,  J  lb.  sal- 
ammoniac,  1  qt.  lime-juice  at  8°Tw., 
2|  oa.  nitrate  of  copper  at  SO^Tw., 
l}  oz.  acetate  of  copper,  1  Ih.  gnm 
Senegal. 

Chocolate. — 3  gal.  Iron  liquor  at 
24® Tw.,  6  gal.  red  liquor  at  18® Tw., 
li  lb.  flour,  1  pint  Icgwood  liquor. 

Drah. — \  gal.  brown  stanchitfl,  1  g;il. 
protomuriate  of  iron  (ferrous  chloride) 
at  9'^Tw.,  3  gal.  acetate  of  copper,  1 
gal.  gum  suMtitnte  water,  contaming 
4  1b. 

Purple. — Add  to  the  iron  liquor,  in 
proportions  varying  accortling  to  the 
shade,  40  lb.  light  British  gum,  16  gal. 
water,  2  gal.  pur|de  fiimig  liquor. 
Boil  well  together  ;  draw  off,  and 
allow  the  whole  to  stand  for  3  to  4 
days.  Of  this  8  to  30  gal.  may  be 
added  to  1  gal.  black  liquor. 

Podding  Purple. — Make  up  a  thick- 
ener as  follows  :  13J  gal.  water,  2  giU. 
purple  fixing  liquor,  2  qt.  logwood 
liquor  at  8°Tw.,  18  lb.  flour.  Boil, 
and  add  2|  gal.  of  farina  gum  water, 
made  by  boiling  6  lb.  dark  calcined 
farina  in  1  gal.  water. 

Purple  Fixing  Liquor.— {V)  'J 
water,  1^  gal.  acetic  add,  9  lb.  sal* 
ammoniac,  9  lb.  arsenious  acid,  liuil 
till  all  the  arsenic  la  diasolved;  let 
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stand  to  settle,  and  decant  od'  the 
clear  for  use. 

(2)  2  gal.  water,  26  lb.  soda  crys- 
tali,  2'2^  lb,  white  arsenic.  Boil  till 
dissolved,  and  add  50  gal.  raw  acetic 
acid,  which  should  first  be  heated  to 
120O  F.  {419^  C. ).  Let  aetUe  for  aome 
driVH  ;  decant  off  the  clear,  and  add  8  qt. 
muriatir  i\c\(\  at  32° Tw. 

Purple  A»»i*tant  Liquor. — 100  lb. 
potato  ilarch,  37^  gal.  water,  128  gal. 
nitric  acid,  at  0O°Tw.,  4  oz.  black 
oxide  raanganese.  When  the  reaction 
is  over,  and  tlie  nitric  acid  is  de- 
Btroyed,  add  50  gal.  pyroligneous  acid. 

Bed,  dark  (wr  machine  woric). — 6 
gal.  re<l  li.juor  at  18®Tw.,  121b.  flour. 

Standard  lied  Liqttor. — 201b.  alum, 
12|  lb.  sugar  of  lead,  5  gal.  boiling 
water.  Bur  tOl  diMohed  ;  let  aettle, 
and  draw  off  the  clear. 

Dark  Hcd,  for  remHtinp  u  ch^x-olate 
cover. — 12  gal.  resist-red  liquor  (sec 
below)  at  18^  Tw.,  24  lb.  flour.  Boil 
wdl,  and  wbten  almoat  eold,  add  12  lb. 
tin  crystals. 

Tlu*  rej<iHt-re<l  liquor  consists  of  90 
gal.  acetate  of  lime  at  24°  Tw.,  272  lb. 
rolyhate  of  alumina^  84  lb.  ground 

Jird,  for  resisting  purple  covers. — 
6  gal.  resist-nxl  liquor  iit  14^Tw.,  12 
lb.  flour  ;  boO  ;  when  nearly  cold,  add 
2|  lb.  tin  crystala. 

White  figures  are  obtained  by  print* 
ing  on  some  mixture  like  the  following : 
1  ml.  lime-juice,  at  8°,  20°,  or  30°  Tw., 
llb.ataidi.  BoO,  and  stir  till  dlaaohred. 
Where  this  so-calle<l  '*  acid  "  is  printed 
in,  coven  and  padded  groundH  Hubne- 
queutly  printed  take  no  effect,  and  the 
figure  remains  wliite.  Upon  such 
wmtea,  ateam  ooloora  may  be  after- 
wards blocked  in,  and  thus  a  great 
variety  of  effwt  in  obtained. 

Manqassse  Bbonze  8ttl£.  —  A 
Iswwu  ground  is  produced  over  the 
entire  surface  by  padding  in  solutions 
of  a  salt  of  manganese,  drying,  paclding 
in  Ko<la-lye,  fii-nt  at  24°  Tw.  then  at 
12°  Tw.,  rinsing  in  water,  taking 
tbroni^  bleaching  lime  at  2^Tw., 
washing  again  in  water,  and  diying. 


ide  is  uniformiy  deposited  over  the 
fibre.  VariouB  coloura  are  the  n  printed 
upon  this  ground,  so  made  up  aa  to 

discharge  it,  and  Ijecome  fixed  in  its 
place,  the  result  l^ing  designs  in 
white,  black,  red,  green,  blue,  yellow, 
etc. ,  on  a  brown  ground.  After  print* 
ing,  the  pieces  are  hung  up  for  a  few 
hours,  rinsed  in  a  flow  of  water,  in 
chalk  water,  then  in  pure  water,  and, 
in  caae  of  dvome  yeUow  greena,  m  a 
solution  of  bichromate  of  potash  at 
about  40°  Tw.  Lastly,  the  goods  are 
washed  and  dried.  specimens  of 
the  discharge  colours  printed  on,  the 
following  are  given - 

Pink. — 1  pH.  Brazil-wood  liquor  at 
12^  Tw.,  2  oz.  blue-stone,  2  oz.  sal- 
ammoniac,  2  lb.  starch.  Boil,  and 
add  8  il.  OB.  OKjmniriata  of  Un  at 
120«»Tw.  Mix  2  qt.  of  the  above 
colour  with  1  qt*  doubk  muriate  of 
tin  at  l20°Tw. 

Whiu. — 2  gal.  water,  8  lb.  light 
Britiah  gum.  Boil,  and  add  8  lb.  tar^ 
taric  acid,  1  gal.  douUa  muriate  of 
tin  at  120°Tw. 

pADDiNo  Style. — This  is  a  modifi- 
cation of  the  madder  etyle.  The  pieoea 
are  padded  over  with  red  and  black 
liquor,  dried  in  tho  Ko-cal]e<l  I'iuliliiip;- 
flue ;  the  iwitt^'m  is  printed  on  in 
lime  juice  and  bisulpliate  of  potash, 
thickened  generally  with  atarch,  thua 
remoring  the  UMffdant  from  certain 
parts.  After  apeinp,  dunpinf^,  and 
dyeing,  tlie  design  apjK^irH  in  white  on 
a  dwet,  aearlet,  or  purple  ground.  It 
is,  of  course,  easy  to  convert  the  wliite 
denign  into  a  yellow,  or  to  Uook  in 
stoairi  or  pij^'nient  colours. 

I'KiMKNT  Stylk. — The  colourrt  em- 
]>luyed  in  this  atyfo  am  ineoluble  pig- 
menta,  which  are  find  upon  the  fibre 
by  various  mefliumH,  and  offer  the 
acl vantages  of  soliditpr  and  permanence, 
comlnned  with  a  hgfatneaa  and  bril- 
liance  equalling,  in  many  oaaea,  thoee 
of  colours  formed  in  the  fibre.  Tlie 
pipment*  chiefly  employed  are  ultm- 
marine  of  various  shades,  from  green - 
iah-Uue  to  a  foil  blue,  violet-blue  and 
even  a  reddidi  -  violet ;  vermilion; 
aeveral  oehrea ;  sine-white  certain 
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chrome  colours,  «uch  as  chrome-yellow, 
chrume-greeu,  Guignet'ti  green,  Wil- 
ner*!  gnm^  kmpbliick,  nenna,  umber, 
etc.  The  vehicles  or  mediums  for 
attachinuj  these  pii^ment«  to  the  fjihric  . 
are  albumeu  and  caneiue  (often  called 
laetariiie).  BIood-albumaD  may  be 
used  for  all  save  the  lightest  and 
brighterft  colourH.  The  piginent*^  are 
jj^touikI  up  in  iilhutncti,  thickeiie<l  often 
with  gum  tmgiicaulh,  printed  and 
BteamM.  The  albomeii  Is  thus  ooagu- 
Uted,  and  the  colour  is  permanently 
attachc<l  to  the  fihre.  Pipinent  print- 
ing ia  chietiy  cuntiuod  to  such  {Kirt^  of 
designB  as  consist  of  small  dote,  .-^tars, 
and  flowers  ;  more  nanlj  to  broad 
strijKJH,  large  foliage,  etc.  It  affords 
the  lucanK  of  pn^liicing  many  pleasing 
effects  wliiuh  would  uot  otherwibe  be 
practicable.  Pigment  colours,  aod 
other  colours  fixed  by  means  of  albu- 
men, may  l»e  dischun^'ed  by  printiiii^  ' 
in  the  juice  of  the  pa|jaw-tree  (jUarica 
Papaya)^  thickened  with  gum. 

AniUne  Bkuik.—(l)  For  Yam  Print- 
ing.—If  pint  gum  tragacanth  water, 
pintd  water,  9}  oz.  8ublime<l  aniline 
muriate,  2|  oz.  chlorate  of  potash. 
Immediately  before  use,  worik  m  2}  oa.  I 
sulphide  of  copper.  The  odour  thun 
ma^le  is  printed  ;  the  pieces  are  dried 
and  aged  for  48  hours  at  86^  F.  (30°  C.) 
in  a  moist  atmosphere.  As  soon  as  the 
colour  appears  of  a  UackiBh-green,  the 
vams  are  washed,  taken  through  weak 
trichromate  of  jKit-fwh.  then  through  a 
solution  of  soda,  washed  and  dried. 

(2)  For  Machine  Work.— 159  ob. 
each  chlorate  of  potash  and  sal-ammo- 
niac, 150  oz.  nioi.^it  sul]>hide  of  c^>pf)or, 
3rt0  oz.  white  start'h.  180  oz.  ailcined  , 
starch,  2300  oz.  water.  Boil,  stir  till  | 
cold,  and  add  817  oa.  sublimed  aniline 
salt,  previously  diasdlTed  in  9000  os. 
cold  water. 

(3)  Prussiate.— 34  oz.  chlorate  of 
•nfline,  12  os.  prasBiate  of  aniline,  34 
08.  water,  12  oz.  gum  tni<;}vcauth 
water  (containing  4J  oz.  per  If  pint). 
This  mixture  may  also  be  thickene<l 
with  starch  iiuste,  both  for  block  and 
machine  work.  The  chlorate  of  aniline 
is  prepared  by  dissdving  5  oa.  tartaric  i 


acid  in  10  oz.  boiling  wat«r,  and,  He|*i- 
rately,  4  oz.  chlorate  of  iwiaah  in 
12  OB.  billing  water.  Tlieae  two 
hot  liquids  are  mixed  together,  20 
oz.  cold  water  and  3  oz.  aniline  being 
added.  After  this  addition,  the  liquid 
takes  a  funt  yellowirfi  tinge,  and 
stands  at  9^^^  Tw.  To  obtain  a  pnis- 
siate  of  aniline,  treat  7  oz.  yellow 
prussiate  with  3  oz.  sulphuric  acid, 
previously  diluted  with  14  oz.  water. 
After  some  days  the  yellow  colour 
disHp{)e4irH,  and  a  deposit  of  sulphate 
of  {M»t:ksli  is  fomiwl.  To  100  oz.  of 
the  solution  thus  obtained,  are  added 
128  OS.  of  water  and  20  os.  aniline. 

(4)  White  Discharge  upon  Aniline 
Blacks. — Thicken  an  acid  nolutiun  of 

!  the  permanganate  of  potHsh  with  hnely- 
groimd  siliceous  earth  and  China-clay, 
and  block  on.  Take  through  oxaUo 
acid  when  dry.  No  Qig|Ulio  matter 
must  be  used  for  thiokening  the  per- 
manganate. 

(5)  Aniline  Black,  with  Design  in 
White,  Madder  Red,  and  Chrome 
Omnge. — This  pnx;e8.s  illuKtrntea  the 
manners  in  wliich  aniline  l»lack  may 
be  combined  with  other  colours.  For 
the  madder  red,  is  used  a  mordant  of 
i"e<l  liquor  at  12®  Tw.,  thickene<i  with 
2\  lb.  flour  per  gjd.  Cool,  and  Jidd, 
l^er  giil.,  1  oz.  tin  crystals.  For  the 
orange,  dissolve  4§  lb.  nitrate  of  lead, 
4|  lb.  white  sugw  of  lead,  in  ^  gal. 
wat<!r.  A<ld  |  gid.  gum  BarlNvry  water 
(<)  lb.  t<j  the  gid.).  For  tlie  bhw^k, 
mix  1  gal.  of  the  colour  IjcIow,  just 
before  printing,  with  ^  pint  sulphide 
of  coj)jx;r  jiaste.  To  make  the  ookmr, 
thicken  H  giU.  clear  (-hlonvte  of  am- 
monia with  36  lb.  Briti^ih  gum.  Hetit 
to  160°  F.  (66°  C),  let  stand  tiU  cold, 
and  add  4  qt.  aniline  oil,  and  8  qt. 
l>est  muriatic  acid  at  34°  Tw.  Mix 
well  together.  To  niak»>  the  chlorate 
of  ammonia,  dissolve  7^  lb.  tartaric 
acid  in  6  gal.  boiling  water.  When 
dissolved,  add  gradually  8  lb.  2  oz. 
se.-<«|uicarl>on;ite  of  ammonia.  Now 
adtl  8  11).  chloride  of  potash,  and  stir 
till  di^olvc<.l.  Let  stand  till  cold,  and 
alter.  Wash  the  precipitated  tartar 
(potasuum  bitartrate)  with  0  qt.  cold 
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water.  This  Bhould  yield  6  gal.  clear 
chlorate  of  arnrnt)iiiji  solution.  For 
the  sulphide  of  copper,  take  2  lb.  2  oz. 
flowvn  of  ralphnr,  11|  lb.  ostutie  soda 
lye  (70«>  Tw. ).  Stir  well  till  disHolved, 
without  heat;  add  it  to  10  lb.  blue- 
stooe,  disaolved  in  20  gal.  boiling 
listar.  Wwh  tni  neutral  to  t«8t- 
paper,  and  filter  till  the  bulk  ol  the 
paate  is  reduced  to  1  g:il. 

Print  the  a}x)ve  bbick,  rc<l,  and 
orange  colours,  and  hang  in  a  room  at 
70P  F.  (21«  C.)  with  about  8»  to  «op. 
difierenoe  between  the  wet-  and  dry- 
bulb  thermometers.  Age  till  black, 
and  paM  through  ammonia  gas.  Hang 
in  a  oool  room  for  a  few  houn,  and 
pass  through  the  foUowing  solution  at 
160^  F.  (71°  C.)  :  2  lb.  sulphate  of 
soda,  1  oz.  phosphate  of  soda,  1  giil. 
water.  Wa^h,  and  give  a  second  dung- 
ing for  25  miiiutes  at  iaO<>  P.  (640C.) 
in  100  gaL  water,  2  lb.  sulphate  of 
so<la,  1  oz.  phosphate  of  fMxla,  and 
4  qt.  solid  cow-<lung.  Wash,  and  dye 
with  IS  lb.  madder,  or  a  proportionate 
quantity  of  alizuine,  per  piece.  Wash, 
pAii9  through  chloride  of  lime  at  1 "  Tw. , 
then  steam,  and  wash.  I>ry,  and 
steam  for  ^  hour  at  2  lb.  pressure. 
Wet  out,  soap-wash,  and  pass  through 
wuak  sours  (1  part  oil  of  vitriol  at  170° 
Tw.,  to  1000  water)  at  60°  F.  (15^  C.) 
for  6  miimtes.  Wash,  and  pass 
through  chloride  of  lime,  as  before. 
Wash,  dry,  and  raise  orange  in  the 
usual  way,  first  in  the  bichromate 
alone,  and  then  in  bichrritnate  and 
Hme  at  212°  F.  (100°  C).  Wadh  well, 
and  pass  through  chloride  of  lime,  as 
before.    Wash,  and  dry. 

(6)  Dissolve  |  to  IJ  oz.  chlorate  of 
soda  in  17  fl.  oz.  water,  and  thicken 
as  usual.  In  another  vessel,  thicken 
17  fl.  oc  water,  and  stir  in  2|  oz. 
muriate  of  aniline,  with  ^  gr.  chloride 
of  vanadium.  Equal  mcivsures  of 
these  two  solutions  are  mixed,  and 
printed  at  onoe.  Age  at  a  low  tem- 
perature, as  long  as  chlorine  is  given 
off,  and  raise  the  temperature  till 
perfectly  dry.  Lastly,  puss  through 
a  solution  Of  biohromate  of  potash, 
wash,  and  diy. 


I  (7)  The  cerium  aniline  black,  of 
Jerens,  is  o>)taine<l  by  mixing  7r>  gr. 
bitiulphate  of  ccrous  oxide  with  2|  oz. 
muriate  of  aniline,  thickened  as  usual. 
The  shade,  afte  r  i  rinting,  appears  a 
light  green,  but  after  ageing  for  2t 
hours  at  77°  F.  (25°  C.)— 4J8°  F.  (20° 
C.)  by  the  wet-milb  thermometer — ^it 
turns  to  a  dark -green,  and,  after  soap- 
'  ing  and  taking  through  an  ^llf^iw^ 
beck,  it  comes  up  a  fine  bhuk. 

Platk  Stylk. — This  is  a  modifica- 
tion of  the  madder  style.    For  a 
**  plate  purple, "  a  piwple  is  printed  on, 
'  and  an  "acid"  im  de.scriVM.'<l,  and  the 
j  whole  is  covered  over  witli  a  lighter 
,  purple.    The  pieces  are  then  aged  in 
I  the  normal  manner ;  fly-dunged  at 
1 70*^  F.  (77"'  C. )  ;  and  dunge<l  ;i  second 
time  at  U)5^  F.  (74°  C).    They  are 
next  washed  and  dyed,  raising  the 
temperature  in  2  hours  to  175^  F. 
(79°  C),  which  heat  is  kept  up  for  ^ 
hour.    Wash,  and  soap,  taking  1  lb. 
soap  for  3  pieces  of  30  yd.  eac  ii,  hoLLiug 
for  30  minutes.    Wash,  and  Uike  for 
5  minutes  through  a  beck  of  500  gal. 
water,  witb  \  ^ul.  .^^olution  of  chloride 
of  lime  at       Tw.     Rinse  ;  boil  for 
I  ^  hour  with  1  lb.  soai)  per  5  jiieces ; 
>  wash ;  dilore  sgpin  ror  5  nunutes ; 
wring  in  1  gal.  bleaching  liquor  at  8^ 
Tw.,  in  only  200  gal.  water,  along 
with  2  lb.  soda  ash  at  160°  F.  (71°  C). 

Rbsbbvb  Style. — This  is  another 
modification  of  madder- work.  Acid 
re«crve*ii,  consisting  of  lime-juice  and 
caustic  so<la,  are  prinicclon  the  pieces  ; 
next,  the  onlinary  'colours"  for  mad- 
der reds,  purples,  chocolates,  etc.,  are 
printed ;  and  the  goods,  after  the  usual 
opemtiona  of  ageincr  and  fluTit^iiiLr,  are 
dyed.  In  the  white  portions  reiser ved, 
steamorpigmentcoloursmay  be  blocked 
in. 

Spirit  Colour  Style,  or  Applica- 
'  TION'  Colours. — The  colours  employed 
in  this  style  contain  so  lai)§e  a  propor* 
tion  of  acid  mordants,  chiefly  Uie 
chlorides  of  tin  (or,  as  they  are  technic- 
ally call.'d.  "spirits"),  that  steimiing 
woulil  lH;inipnM;ticable.  After  printing, 
the  goods  are  airefully  dried,  aged  for 
a  lew  hours,  rinsed,  washsd  with  cold 
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wster,  and  an  than  n^dsr  for  drying 
off.    The  colours  are  bri^^i,  but,  ae  a 

rule,  not  enduring  ;  and  the  cloth  ia 
often  weakened  by  the  »u;lion  of  the 
strong  morvlauUi.  The  ouluurs  bear  a 
oowiWflrabla  roaoiiiililanro  to  thoao  am* 
plogred  in  thastaam  style.  The  follow- 
ing are  examples  : — 

BlookBlue. — 1  gal.  water,  1  lb.  yellow 
mmaaiate,  6  oz.  sJuni,  20  oz.  starch. 
Boil,  and  after  letting  cool  down  to 
110*'  F.  (43°  C),  add  15  oz.  nitrate  of 
iron  at  80"  Tw. ,  and  15  oo.  osymuriate 
of  tin  at  120"  Tw. 

Brown, — 1  gsl.  berry  li<|uar  at  80^ 
Tw.,  2  lb.  light  British  gum.  Boil, 
and  add  1  lb.  tin  crystals,  and  2  ({t. 
each  of  the  pink  and  purple  colours 
given  below. 

ChoooUUe. — 8  qt.  sapan  liquor  at  8° 
Tw.,  2  qt.  logwood  liquor  at  10°  Tw., 

1  qt.  bark  liquor  at  Vi°  Tw.,  3  lb. 
starch.  Boil  ;  when  cooled  down  to 
IW  F.  (480  c.),  add  fiorther  1  pint 
oxymuriate  ci  UxkBl  100°  Tw.,  |  pint 
nitrate  of  copper  at  80°  Tw.,  and  1 
pint  olive-oil. 

Green, — ^Mix  the  blue  and  yellow 
cokmni  here  given,  according  to  shade. 

Pink. — (1)  1  gal.  sapan  liquor  at 
14°  Tw. ,  }  lb.  sal -ammoniac,  1  gal.  gum 
water  at  t>  lb.  per  gal.,  1  pint  oxy- 
muriate  of  tin  at  120<*  Tw. 

(2)  Si^ecial,  for  blocking  in  madder 
work. — 4  J  gal.  sapan  liquor  at  10'^  Tw., 
9  lb.  pink  salt  (i.e.  double  chloride  of 
tinaudauiinoniuui),3  lb.  sal-ammoniac, 

2  lb.  blue-atone,  6^  oa.  oxalic  acid,  1 
pint  water,  4|  gal.  gum  Senegal  water 
(6  lb.  per  gal.),  1^  qt.  oxymuriate  of 
tin  at  120°  Tw. 

Pwrpte.-^l  pH  logwood  liqiiarfttSP 
Tw.,  1  giil.  water,  10  oz.  copperas,  2  lb. 
starch.  Boil,  and  a<ld  1  pint  j>rut«)- 
chloride  of  iron  at  SC^Tw.,  1  pint  oxy- 
muriate of  tin  at  120^  Tw. 

ReA,S  gal.  aapan  liquor  at  Tw. , 
1  lb.  sal-ammoniac,  1  lb.  verdigris,  4j 
lb.  stiircli.  Boil,  and  add  when  oold, 
5  lb.  pink  salt,  1  lb.  oxalic  acid. 

YeUow. — 1  gal.  berry  liquor  at  10® 
Tw.,  8  OK.  alum,  1  lb.  stiupch.  Boil, 
and  iidd  1  pint  double  muriate  of  tin 
at  120^  Tw. 


Such  of  the  ooal-tar  colours  as  cao 
bear  the  presence  of  acids,  e.g.  acid 
rubine,  may,  if  desired,  ba  apfdied  in 

spirit  styles*. 

Steam  Colours. — Tins  style  in- 
dudes  the  processes  Iqr  which  the  ani* 
line  colours  in  'the  majority  of  cases  are 
fixed  upon  cotton  goods,  and,  in  tuldi- 
tion,  the  topical  application  of  the 
artificial  alisarine  colours ;  also  printing 
upon  woollen,  worsted,  and  silk  tissues, 
as  well  as  upon  mixed  fabrics,  such  a.s 
delaines,  coburga,  etc.  The  aim  of 
steaming  is  to  get  a  moist  heat,  both  the 
temperature  and  the  degree  of  moist- 
ure being  carefully  regulated,  according 
to  the  cla*«  of  the  goods,  the  nature  of 
the  colours,  etc.  In  some  cases,  the 
pieces  after  printing  are  exposed  to  the 
air,  at  common  temperatures,  for  12  to 
24  hours  before  steaming  ;  whilst  in 
others,  they  are  steamed  immediately. 
Sometimes,  the  goods  are  steamed  for 
a  time,  taun  out  to  air,  and  ateamed 
again  ;  whilst  on  other  occasions,  the 
steaiming  is  conducte<i  for  the  necessary 
time  without  interruption.  The  tem- 
perature, the  pressure,  and  the  degree 
of  moisture,  vary  grsatlv,  soma  printers 
using  veiy  diy,  and  others  Tcry  maiat, 
steam. 

Before  the  colours  are  printed  on,  the 
calicoes  are  generally  "prepared "  by 
the  following  process :  The  pieces  are 
padded  in  a  solution  of  stannateof  ncxla, 
commonly  known  as  "alkaline  prepar- 
ing salts,"  at  10°  Tw.,  in  a  machine 
fitted  with  wooden  roUers.  The  nad- 
ding  is  generally  done  twice,  and  in 
the  meantime,  the  pieces  arc  allowed 
to  remain  wet  for  about  1  hour  ;  next 
they  paai  through  aours  0.e.  dilute 
sulphuric  add  at  l^*^  to  8^  Trv .),  then 
into  jnire  water,  and  an.*  wiushc<l,  so 
that  no  free  sulphuric  acid  may  remain 
upon  them  ;  but  the  wudhiug  muiit  not 
be  80  severe  as  to  rsmove  the  oxide  of 
tin  which  has  been  deixwited  upon  the 
fibre.  The  pieces  are  then  drainetl  in 
the  centrifugal  machine,  carefully  dried 
at  a  gentle  steam-heat,  and  are  reac^ 
for  printing.  For  heavy  shades,  the 
strength  of  the  solution  of  stannate 
may  be  raised  to       Tw.  ;  the  pieces 
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are  loft  t<i  lie  wet  for  2  hourH,  and  are 
then  t^keii  tlux>ugh  houth  at  6'^  Tw., 
wedied,  and  dxained  in  the  centrifugal. 
AU  these  opentions  an  repeated  once 
more  in  the  aame  order,  and  the  goods 
are  tlicn  dried.  Care  must  of  course 
he  taken  to  keep  the  sours  up  to  the 
same  point  of  acidity.  Without  atten  - 
tion  to  this  pf)int,  they  l^ecorae  rapid ly 
weakeneti,  and  the  fixation  of  the  tin 
being  than  rendered  irregular,  the 
eolour  8uW<iuently  produced  iviU  be 
uneven.  Prepuration  with  stannate  of 
sodaLs  u«eful  for  calico,  and  is  in  j^eneral 
absolutely  necessary  for  worsted  stufia, 
and  mixed  goods. 

Th»  folliming  are  emnplflaof  steam 
colours  : — 

Amber. — 15  lb.  gum  suljstitute,  | 
pint  neutral  olive-oil,  3  gal.  Viark  liquor 
at  12^  Tw. ,  2}  pints  8a[>au  liquor  at  8® 
Tw. ,  3  qt.  red  liquor  at  16«>  Tw.  Half 
boil,  and  a*ld  6  oz.  tin  crystals,  pre- 
vioufily  dirwolved  in  2  pints  of  the  red 
liquor.  Mix,  and  add  pint  oxy< 
muriate  of  tin  atl2(r  Tw.  Mix  weU, 
and  iitrain  aa  fine  as  possible. 

Blocks. — (1)  Machine  work. — 1  gal. 
logwood  liquor  at  6°  Tw. ,  1^  lb.  starch ; 
boil,  and  add  wUlat  atill  hot,  5  oi. 
copperas  ;  stir  thoroughly,  and  when  . 
the  mixture  lias  grown  almost  cold,  julil  1 
2  oz.  gallipoli  oil,  and  10  02.  nitrate  of 
iron,  well  neutralised. 

(2)  1  gal.  logwood  liquor  12^  Tw., 

1  (jt.  gall  liquor Q*'  Tw.,  1  qt.  mordant, 

2  lb.  flour,  6  oz.  starch.  For  the  mor- 
dant, mix  1  qt.  acetic  add,  Ih  qt. 
acetate  of  copper,  1|  qt.  blade  Uquor 
24°  Tw.,  1  qt.  red  liquor  20"^  Tw. 

(3)  For  calico.— I>isHf)lve  in  water 
5  lb.  7  oz.  solid  French  extract  of  log- 
wood, and  allow  the  liquor  to  settle. 
Dimohre  aepamtdy  in  water  17f  os. 
gum  tragacanth.  Mix  the  two  solu- 
tions, and  V»oil.  Boil  out  2  lb.  3  oz. 
gall-nuUi  in  water,  and  add  the  decoc-  ! 
tion  to  the  above,  making  up  to  17^ 
pints.  Let  cool,  and  stir  m  2  lb.  3  oz. 
nitrate  of  iron  at  30J^  Tw. ,  and  the 
8ame  weight  of  black  licjuor  at  2t)J'^ 
Tw.  Print,  and  iiang  up  fur  two  days,  j 
or  nnfarafaly  for  a  fear  houn ;  ateam 
wdit  and  wwh.  I 


(4)  For  printing  cotton  yarns.  — Dis- 
solve in  water  5  lb.  7  oz.  s<.>lid  French 
extract  of  logwood,  and  17|^  os.  gum 
tragacanth.  Make  up  the  mixed  solu- 
tion to  21  pints,  in  which  dissolve 
4^  oz.  extract  of  bark.  Let  ct>ol  and 
stir  into  the  mixture  2  lb.  3  oz.  black 
liquor  at  30|^  Tw. ,  and  17  o«.  nitrate  of 
iron  at  98^  Tw.  Print,  liang  up  for  2 
dayH,  stej*m,  and  wa.'^h.  If  h  blue 
tone  is  required,  the  nitrate  of  iron  is 
left  out. 

Blues. — (l)  Dark,  for  cylinder  work. 
— 7  gal.  water,  11  11>.  .starch,  2}  lb.  sal- 
ammoniac  ;  boil,  and  atld,  while  hot, 
12  lb.  yellow  prussiate,  ground,  6  lb. 
red  prussiate,  6  lb.  tartaric  add.  When 
nearly  cold,  add  1  lb.  sulphuric  acid  at 
full  strength,  2  lb.  oxalic  acid  (pre- 
viously dissolved  in  2  lb.  hot  water),  6 
nl.  tfal  pulp.  Tin  pulp  is  prepared  as 
follows:  The  strongest  double  muri- 
ate of  tin,  a  8aturate<l  solution  of  the 
protochloride  of  tin  (stannous  chloride) 
is  mixed  up  with  as  much  solution  of 
yellow  prussiate  as  will  throw  down  all 
the  tin  as  a  fenroojanide.  Wash  in 
water  by  decantation,  and  drain  on  a 
filter  till  it  becomes  a  stiti^  paste. 

(2)  Aniline. — 85  fl.  o>.  m  Uquor  at 
201'' Tw.,  35  fl.  oz.  bisulphite  of  aoda 
at  39^°  Tw.,  8 J  pints  Htrong  gum 
water,  3^  oz.  aniline  blue  (Schluni- 
berger,  Brussels).  The  colour,  when 
ready,  ia  printed  at  once.  The  calico 
may  either  be  printetl  without  any 
preparation  or  it  may  be  |MuUle<l  in  a 
soap-lye  containing  1  oz.  curd-soap 
per  pint,  and  dried.  After  printing, 
steam  for  1|  hour.  Waah,  take 
through  lukewarm  soap-lye,  and  sour 
in  w^  muriatic  acid.  Wash,  and 
dry. 

(3)  Pruasian  hlue  lor  shawls,  etc. — 

Boil  up  1 0  oz.  starch  to  a  uniform  paste 
with  7  piuti^  water  ;  ntir  into  it  2J  lb. 
ellow  prussiate,  1|  lb.  red  prussiate, 
lb.  tin  pul)>,  4  lb.  tartaric  acid,  ^  lb. 
oxalic  acid,  5^  pints  water,  and  1  os. 
sulphuric  acid. 

^roirrw.— (1)  Catechu.— Boil  4  lb. 
catechu  in  water  ;  let  settle,  and  strain 
off  the  dear.  The  Uquor  thus  obtained 
is  mixed  with  1  lb.  red  liquor  at  8|** 
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Tw.  ;  and  thickened  with  J  lb.  gum 
tragacanth. 
(2)  Dwk.— 6  lb.  starch  gum,  9  lb. 

satin  gum,  2  pints  olive-oil,  It^k  <it.  ml 
liquor  at  17°  Tw. ,  6  pints  acetic  acid  at 
7^Tw.,  4  gal.  catechu  liquor,  4  lb.  sal- 
ammoniac,  4  qt.  sapan  liquor  at  8^Tw., 
4  qt.  logwood  Uquor  at  10°Tw.,  1  qt. 
acetfite  of  copper,  1  qt.  nitrate  of 
copiHjr  at  86°  Tw.  Boil  well,  and 
strain. 

(5)  Bimaa. — 886  os.  extract  of  bimaa 

at  SJ^Tw.,  56  oz.  acetic  acid  at  11}" 
Tw..  r)H  oz.  cubic  catechu,  14  oz.  sal- 
ammoniac,  10  oz.  verdigris.  Thicken 
with  200  OB.  gum  arabio. 

(4)  Berry.— 1 J  gal.  berry  liquor  at 
20°Tw.,  1^  gal.  Bni/.il-wood  li<iuor  iit 
8*^  Tw.,  3  11).  alum,  }  gal.  lavender 
liquor,  1|  gal.  gum  Senegal  water  at 
6  lb.  to  the^.,  1|  lb.  nitrate  of  copper 
at  lOCTw. 

(6)  Standard. — ^  gal.  bark  liquor 
J2°Tw.,  3^  qt.  sapan  liquor  12^ Tw., 

IJ  qt.  logwood  liquor  12** Tw.,  :i  gal. 
gum  substitute  water  8  lb.  to  the  gal. , 
3J  11).  alum,  2  oz.  chloride  of  pot^wh,  f) 
oz.  re<l  prussiate.  Light  bruwuH  are 
obtained  by  letting  this  standard  down 
with  gum  water. 

(6)  3  gal.  bark  liquor  12^  Tw. ,  3  gal. 
berry  liquor  12** Tw.,  2  pral.  log^voo^l 
liquor  12° Tw.,  2  gal.  sapan  liquor  10° 
Tw.,48Ib.Britiehgum.  Boil,  and  add 
3  lb.  alum,  21b.  sal-aunmoniac,  2  lb.  sul- 
phate of  copper  (blue-stone),  2  pints 
nitrate  of  copper  S^Tw.,  3  gal.  lilac 
■taudard.  To  pre|Mire  the  lilac  standard, 
take41b.  gum aenegal,  Soa.  red pruwi- 
ate  of  potash,  12  oz.  alum,  1  oz.  oxalic 
acid,  2  oz.  l)inoxalatcof  i><)tivsh  (salt  of 
sorrel).  Dissolve  in  1  gal.  logwood 
liquor  20°  Tw.,  pravioiuTy  heated  to 
173°  F.  (79° C). 

(7)  1  gal.  berry  liquor  3""  Tw  . ,  }  pint 
lopwoo<l  li.iuor  8'^Tw.,  ^  pil.  jHvich- 
wooil  litjuor  5^ Tw.,  24  oz.  st)lid  nitrate 
of  cop])er,  24oB.alnm.  Thickenaooord- 
ing  to  sliade  with  gum  aenegal  water. 

n„f.—\  ^^al.  l)ftrk  liquor  10°Tw.,  3 
gjil.  madiier  liquor,  }  gal.  ml  liquor  14° 
Tw. ,  7  lb.  starch.  Boil,  and  add  2  cm, 
crystala  of  tin. 

ChoeokU€i»—Q,)  Cylinder  work.— 2 


I  gal.  saimn  liquor  12'^Tw.,  3  gal.  log- 
I  wood  liquor  12'^Tw.,  |  gal.  bark  hquor 
j  12^Tw. ,  1  gal.  nitrate  of  alumina,  4  gaL 
water,  1 7  11».  starch.    Boil,  and  add  2} 
lb.  red  Prussia te  of  potash,  8  oz.  chloride 
^  of  potash.    To  prepare  the  nitrate  of 
I  alumina^  take  4  gd.  boiling  water,  12 
I  lb.  crystal  nitrate  of  lead,  12  lb.  alum, 
2§  lb.  carlionate  of  sfnla  crystals.  Stir 
till  ])erfectly  dissolved,  let  settle,  and 
I  decant  the  clear. 

(2)  Alinrine.— 2  lb.  alizarine  paste 
IT)  per  cent.,  2|  gal.  thickening,  l|lb. 
nitrate  of  alumina  26J°  Tw.,  ±  lb. 
acetate  of  alumina  18|°  Tw.,  ^  lb.  red 
pruaabte  of  potash  in  hot  water,  1  \h, 
acetate  of  lime  26|°  Tw.  In  order  to 
olttain  a  yellowi."*h  chocolate,  a<l(l.  for 
ejich  qt.  1  oz.  extract  of  bark  at  30J° 
Tw.  This  chocolate  may  also  be  pre- 
pared from  stale  red  colours  by  adding 
to  them  for  each  quart,  J  to  1  oz.  red 
prussiate  of  potash  dissolved  in  hot 
water. 

I    (8)  Chromium.  —  Take  70  fl.  oa. 

,  Pernod*s  eztnet  of  madder  in  paste, 

^  70  fl.  oz.  acetic  acid  at  ^^  Tw.,  and 
105  fl.  oz.  acetate  of  chromium  at  2.'}" 
Tw.  Mix  well,  print,  and  steam.  In 
place  of  Pemod's  extract,  a  propor- 
tionally smaller  quantify  of  aliiairine 
mav  \ie  used. 
(4)  12  qt.  sapan  liquor  at  2*^  Tw.,  3 

'  qt.  nitrate  of  alumina,  6  qt.  logwoiod 
liquor  at  12'*Tw.,  6  oz.  yellow  prus- 
siate, 6  oz.  red  prussiate,  9  Ibw  chl<nmte 
of  potash. 

Cimuiiiion. — 1  qt.  cochineal  liquor 

1  at  8°  Tw.,  1  qt.  logwood  liquor  at  8** 
Tw.,  1  qt.  berry  liquor  at  10*^  Tw.,  6 
oz.  alum,  4  oz.  cream  of  tartar.  ^  lb. 
starch.  Boil,  and  while  still  warm, 
add  8  oc.  tin  dystails. 

Drab. — (1)  2  gal.  lavender  liquor,  2 
gal.  blue  standard,  2  qt.  Iwk  liquor  8° 
Tw.,  20  to  35  gal.  gum  water.  To 

.  make  the  blue  standard,  Uike  2  gal. 

'  water,  4  lb.  yellow  prussiate,  f  lb. 
alum,      11'.  -ulphuric  acid  170^  Tw. 

(2)  Dark.  4  qt.  lierry  liquor  at 
12^  Tw.,  7  lb.  gum  substitute.  Boil, 

■  oool,  and  add  24  oe.  alum,  16  oc 

,  cop|>eras,  1  qt.  logwood  liquor  at  2® 

<  Tw.,  1  qt.  cochineal  liquor  at  3°  Tw. 
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(rrcen*. — (1)  7  piiitd  berry  liquor  at  ; 
IH^  Tw.,  If  pint  red  liquor  at  U^"^  | 
Tw.,  7  pin  to  blue  mixture.  \\i'^n  j 
cold,  add  8 J  oz,  solution  of  chloride  of  , 
tin  at  113^  Tw.,  20  oz.  white  starch. 
Steam  twice  for  20  miuuteii  each  time  ;  i 
wMh,  diy,  and  flinli  with  860  iniiti' 
cold  water,  8S  IK  white  starch,  and  i 
4  lb.  6  oz.  stearine.  To  make  the 
blue  mixture,  dissolve  22  lb.  yellow  j 
pnwiate,  lb.  tartaric  add,  and  t 
H  Ih.  oiaUo  add  in  87^  pinti  boiUng  ' 
water. 

(2)  Crcmleine. — 17J  qt.  gum  water, 
7  qt.  ca'ruleiue,  1|  pint  bisulphite  of  | 
■oda.   To  be  added  on  using,  d|  pints  | 
acetate  of  chrome  at  26^°  Tw.  j 

(3)  Bark.—  2{  lb.  starch,  U  f^l.  I 
bark  liquor  at  Iti^  Tw.  Boil,  aud  add  ^ 
9  OE.  alum,  1^  OS.  onUc  add,  8  oa.  f 
tin  crystals.    When  half  cold,  add 

1  lb.  14  oz.  tartaric  acid,  3  lb.  6  oz. 
yellow  prui^iate,  1^  pint  tin  l>ulp, 
I  pint  olive  oil.  After  steaming,  jiass 
through  diroina  liquor  at  4^°  Tw. 
Wa^h  in  clear  water,  and  dry. 

(4)  Ak>e8.  rhryHamraide  (the  prc^ 
duct  of  chrysjiLuttiic  acid  on  treatment 
with  ammonia),  thickened  aooording  to 
shade  with  gum  water.  Ajftsr  steam- 
inp,  thin  colour  comes  up  a  rich  moss 
green,  which  is  not  aflwtcd  by  boiling 
water,  nor  by  the  niiulder  batlw,  and 
ia  capable  oonsequently  of  a  Tariety  of 
useful  a|ipiIioatiooB.  Thus  an  does 
green  ground  may  be  obtained  :  iron 
and  alum  mordants  may  be  printed  on, 
Bud  the  piece  may  be  dyed  with 
aHmrine,  giving  red,  purple,  cfaooolate, 
and  black  figures  on  a  green  ground. 

(5)  For  block  grt^unds. — 4  gal.  bark 
liquor  at  10°  Tw.  boiled  up  with  6  lb. 
stardL  Add  2^  lb.  dum,  8  lb.'  tar- 
taric acid,  6  lb.  yellow  prussiate  of  , 
|M-)t.'ksh,  12  oz.  oxalic  acid,  and  \  pil. 
tin  pulp.  After  printing,  take  thn  >u^:h 
a  weak  bath  of  biclu?omate  of  potabli, 
to  luisa  tbs  odour.  I 

(6)  For  block  work. — 14  lb.  yellow 
pruRsiate,  dissolved  in  3  gal.  very  hot 
water.  Mix  meantime,  in  another 
vend,  1  gd.  water,  }  gd.  donUe 
muriate  of  tin  at  120''  Tw.,  and  5  gal 
gum  senegd  water  at  6  lb.  per  gsL  i 


Now  mix  thehc  two  liquids  by  pouring 
them  repeatedly  backwards  and  for- 
wards, and  stirring  thoroughly.  When 

perfectly  mixe<l,  mid  6  gal.  berry 
liquor  at  10°  Tw.,  r»  lb.  tartaric  acid, 
1|  lb.  oxalic  acid,  previously  dissolved 
in  2|  gd.  water,  1^  qt.  aoetk  add. 
pint  extract  of  indigo. 

Greys.— {I)  Aniline  for  Calico.  — 
Dissolve  214  oa.  chlorate  of  potash  in 
6  data  boDing  water.  When  cold, 
ada  llf  pints  gum  water,  oa.  sd- 
ammoniac,  lb.  chromo- tartrate  of 
potiiah  at  49-  Tw.,  6^  oz.  aniline,  and 
2  lb.  &|  oz.  tartaric  acid.  Print  on, 
sge  for  48  houn  at  F.  (88<>  C), 
and  wash  for  1  hour.  Lighter  shades 
a?o  producotl  l»y  incn^fititr  the  pnm. 
This  grey  gives  a  line  ground,  and  cau 
be  submitted  to  dl  the  operations 
necessary  for  alizarine  reds,  except 
passing  through  a  wilt  of  tin.  To 
prej>are  the  chromo-tartr.ite  of  |)otash, 
33^  oz.  biclux>me  are  dissolved  in  6^ 
pints  boOing  water.  When  it  has 
cooled  down  to  110°  F.  (43°  C),  add 
gradually  3  lb.  2\  oz,  tartaric  acid  in 
fine  powder,  avoiding  a  rise  of  the 
temperature. 

(2)  Uranium  Maddor.  —  Add  to- 
gether 70  fl.  oz.  extnvct  of  mmlder  in 
jMiate,  70  fl.  oz.  acetic  acid  at  P^'  Tw., 
and  135  d.  oz.  acetate  of  uranium  at 
140  Tw. 

Lavender. — 4  gal.  lavender  liquid,  4 
gal.  blue  atandanl,  24  to  48  gal.  gum 
water.  The  lavender  liquid  is  prejiared 
by  mixiiig  2  gal.  red  Hquor  at  18°  Tw. 
with  6  lb.  ground  logwood.  Steep  for 
48  hours,  and  strain  off  the  clear.  A 
stronger  tjuality  is  made  from  10  11?. 
logwood  with  the  same  quantity  of  retl 
liquor.  For  blue  standard,  tske  1  gal. 
water,  }  lb.  oxalic  add,  4^  oz.  yellow 
prusHiate,  *2S  oz.  gum  sulwtitute. 

Lihw. — 6  gal.  pink  standanl,  2  gal. 
purple  standard,  20  lb.  gum  substitute. 
For  pink  standu^,  mix  4  gd.  ooeUned 
liquor  at  6^"  Tw. ,  2  lb.  alum,  2  lb.  cream 
of  tartar,  \  lb.  oxalic  acid.  For  puri>le 
staudard,  2  gal.  logwood  lic^uor  at  12° 
Tw.,  12  08.  dum,  8  os.  red  prussiate, 
and  4  os.  oxalic  aci<l. 

Oran^ — ^Mix  9  lb,  13  os.  satum  red 
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(Baden  Aniline  and  Soda  Ck>.),  7  fl.  oz. 
glyMriiMHH»anSe,  44 IL  os.  WKtar,  10} 
pinU  Uood^alboinen  thinkning, 

pints  fr\im  water.  The  gum  water  is 
made  by  diasolving  21f  oz.  gum  Senegal 
in  If  pint  water.  For  the  glyoerine- 
AFBenic,  dissolve  2  lb.  8|  os.  arson  iuus 
acid  in  17J  fiints  glycerine  at  36^  Tw., 
and  conceutnite  to  100^  Tw.  To  make 
the  blood-albumen  thickening,  dissolve 
18  lb.  2  OS.  Uood-albuiMa  at «  gentlB 
hwt  in  16  pints  witar,  7  fl.  os.  Oftuitic 
ammonia  at  10  per  cent.,  and  8}  fl.  oz. 
oil  of  turpentine.  Print,  diy,  steam, 
and  wash. 

Pimka. — (1)  Sraui-wood.— 1  gal. 
sapan  liquor  at  3°  Tw. ,  1  lb.  pink  wilt, 
}  lb.  8iU -ammoniac,  1  oz.  oxalic  acid, 

1  oz.  blue-stone,  1  gaL  thick  gum  water. 
(8)  StMkdMd  (OoehiMil).— 4  gal. 

cochineal  liquor  at  6°  Tw. ,  2.  lb.  aliun, 

2  lb.  bitartrate  of  potash  (cream  oif 
tartar),  }  lb.  oxalic  acid,  4  gaL  thick 
gum  Senegal  water. 

(8)  HiMd. — 6  g^.  sapan  liquor  at 
8®  Tw.,  1  gal.  cochineal  liquor  at  8° 
Tw.,  I  lb.  nitrate  of  alumina,  3  lb.  alum, 
2  oz.  oxalicacid,  8oz.  chlorate  of  potaah. 
VThon  these  ingredieiite  are  perfectly 
mixed  up,  a^Ul  12  gal.  gum  water. 

(4)  Cochineal.  —  1  gal.  cochineal 
liquor,  8°  Tw.,  20  oz.  sUrch.  Boil  a 
little,  and  add  3  oz.  oxalic  acid.  Dis- 
ecrilve,  strain,  print,  steam  for  40  minutes 
at  3  lb.  pressure  ;  let  lie  for  a  night,  and 
run  through  very  wetxk  alum-water. 

Purple*.  — (1)  Alizarine.  —  1^  lb. 
aliayrine  fiarte  15  per  cent.,  '2^  gal. 
thickening  for  purple,  ^  lb.  pyrolignite 
of  iron,  17°  Tw.,  ^  lb.  acetate  of  lime, 
23}°  Tw.  After  printing,  the  pieces 
are  steamed  for  1  to  2  hours  at  a  pres- 
iore  of  I  atmoe.,  and  then  aged  for  24 
to  36  hours.  Tlie  fstoain  uliould  Ixj  very 
moist.  The  pieces  are  g-.ithereil  on 
rollers,  and  riuaed  for  1  to  1|  hour 
through  the  following  baths,  heated  to 
122°  to  140®  F.  (50"  to  60°  C): 
250  gal.  water,  40  lb.  chalk,  10  lb.  ar- 
seniate  of  soda.  Wash,  soap  for  }  hour 
in  a  bath  containing  2  lb.  soap  to  10 
pieoeeof  60  vd.  each,  heated  to  140®  to 
160°  F.  (60*  to  71°  C).  Wash ;  dry ; 
if  needful,  give  another  light  eoaiutg. 


j  The  )>e.Ht  results  are  obtained  liysteam* 
'  ing  perfectly  dry  pieoeewith  wAstaam, 
The  thickening  for  purples,  above  men- 
tioned, consiMt-^  of  12  lb.  wheat  starch, 
4}  gal.  water,  2^  gal.  tragacanth  muci- 
h^,  3qt.  acetic  add  11-2°  Tw.,  21b. 
oUve-oil. 

It  is  to  1«  remarked  tliat  alizarine 

,  shmlcH,  wlien  obUiine*!  hy  dyeing  Ufx>n 
mordants  previously  printed  upon  the 
fibre,  are  more  beautiful,  more  trana- 
parent,  filter,  and  more  economioal 
than  when  fixed  by  steaming.  Hence 
alizarine  colours  ought  not  to  be  applied 
by  steamingi  except  when  it  is  ebao- 
lutely  neeeamry,  Le.  when  bloee,  greens, 
yellows,  oranges,  catecbu  browns,  greys, 
mauves,  etc. ,  have  to  1k>  iussociated  with 
alizarine  reds  aud  purples. 
(2)  Logwood. — l|gal.  logwood  liquor 

I  at  16°  Tw„  1|  gal.  red  liquor  at  2Kfi 
Tw.,  1  oz.  carbonate  of  so<la,  G  oz. 
crystal  soda,  5  oz.  red  prussiate,  |  lb. 
oxalic  acid,  10  lb.  gum  Senegal.  Boil, 
oool,  and  strain. 

Beds  or  Roses. — (1)  Magenta. — J  oz. 
magentii  crystals,  6}  oz.  acetic  acid, 
3  oz.  water.  Dissolve  at  a  boil.  Mean- 
time mix  for  Udekening  17|  11.  os.  red 
liquor  at  21?**  Tw.,  17i  fl.  oz.  w&ter/ 
and  12  oz.  dextrine.  Boil,  cool  and 
mix  with  4J  oz.  thick  gum  wat<;r. 

(2)  }  to  I  oz.  magenta  crystals,  I  lb. 
alcohol,  10  OB.  boiling  water.  Dissolve, 
andadd  }  oz.  oxalic  acid.  Tliickcning: 
17^  oz,  thick  gum  water,  18  oz.  dococ- 
tiou  of  galls  at  11^°  Tw.,  9  oz.  acetic 

I  acid.   Ifiz,  and  add  to  the  red ;  and 

j  stir  in  further  1 7 J  oz.  thin  gum  water. 

!  (3)  IJ  pint  red  liquor  at  14°  Tw., 
2J  oz.  arsenite  of  soda,  and  ^  oz.  ma- 

1  genta.  Steam  for  1  hour,  soap,  and 
wash  in  pure  water.  This  process  is 
appliciil)le  also  to  other  aniline  colours. 

'  (4)  Aniline  rose. — 35  oz.  water,  6  oz. 
starch,  35  fl.  oz.  red  hquor.  Dissolve, 
and  sUr  in  7|  oc.  rosefaie  canninie 
(Brnlcn  Aniline  Works). 

(5)  Siiflraiiiiie  for  adico.- — Mi.x  J  pint 
saflranine  paste  with  10  pints  of  the 
subjoined  thickening  :  1  gal.  acetate 
of  alnmina(red  liquor)  standard,  IgaL 
water,  and  2  lb.  starch.  Boil,  cool,  and 
add  1  pint  arsenic  and  glycerine  stan- 
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tlard.  The  acetate  of  aluiuiua  Htaudan.1 
ii  made  with  1  boiUng  w»t«r,  and 
2|  lb.  alum.  Dissolve,  and  add  3  lb. 
white  acetate  of  l<»d.  DisBolve,  let 
wttle,  and  use  the  clear.  The  anenic- 
glycenneetaiidifd  is  oompoeed  el  1  gal. 
white  glycerine,  4  lb.  arsemouB  acid ; 
Vx)il  till  diiseolTed,  and  filter.  Print 
the  colour  on,  and  steam  for  }  hour. 

(6)  DitiiiolYe  I  oz.  tiatfrauiue  in  3^  oz. 
hot  water.  Make  prepared  thiftfcenmg : 
2  lb.  3  oz.  acetate  of  iduEaina  at 
21f  Tw.,  17J  oz.  arf»enitj  of  tMxln  at 
98  Tw.,  1  lb.  10  oz.  aoetkacid.  Mix; 
dlaK>lTe  separatalj  2  lb.  S  os.  aoda, 
and  the  same  weight  of  white  areenic 
in  2^  pints  of  water.  Mix  all  together, 
and  3  lb.  4  oz.  gum  wat<  r  at  2  lb.  3  oz. 
per  1|  pint.  Take  5  lb.  7^  oz.  of  the 
tfaickeiied,  and  1  lb.  1|  oa.  aolution 
of  anffianine.  Steam  as  in  the  former 
process.  Tliis  ookmr  ia  ^pUoable  for 
mixed  gooda. 

(7)  Eonne. — Print  with  a  thickened 
aoination  of  eoaine;  Bteam,  and  pass 
into  li  Ittth  of  acetate  of  lead. 

(8)  Auinialii>c  with  albums,  and 
dye  in  solution  of  eouine. 

(9)  ThidMn  a  aolutionef  eoaine  with 
white  atarch,  or  gum  tragacanth  ;  add 
arsenite  of  aluraiiiu  (i.  e.  mixture  of 
arsenite  of  Mxla  aud  red  liquor  as  given 
under  safiranine).  Print  upon  cloth 
imqaared  with  tin  ;  steam,  and  wash. 

(10)  Mix  a  solution  of  cosine  with 
acetate  of  lead,  acetate  of  tin,  or  red 
liijuor  thickened.  Print  upon  calico, 
prepared  with  tin  or  oiled;  ateam^and 
wash.  Upon  oOed  calico  the  ahades 
are  bluish. 

(11)  Prepare  the  calico  with  solution 
of  glue  ;  print  on  a  mixture  of  eoaine 
with  8  thnea  ita  weight  of  tannm ; 
ateom,  and  waah. 

(12)  Grain  Ponceau. — ^Boil  17 J  oz. 
cochineal  in  10|  pinta  water.  Boil 
oat  tiie  reridne  again  in  water ;  mix 
the  decoctionn,  and  evaporate  down  to 
10^  pints  ;  le^  cool,  and  settle.  In 
the  clear  liquid,  dissolve  6^  oz.  oxalic 
acid,  3|  oz.  white  starch,  and  4|  oz.  i 
irfiitegliie.  Print,  ateam  at  190^F. 
(88°  C),  and  rinse.  ' 

(13)  Qnm  Bed  for  Mixed  Silk  and  1 


Cotton  Ooods.  -Mix  1  oz.  extract  of 
cochineal  at  6*  8^  Tw.  (for  heavr  shadea 

this  may  be  doubled),  ^ith  the  same 
quantity  of  berry  liquor  at  the  same 
strength.  Thicken  with  17|  oz.  gum 
tragacanth ;  boil,  ath-  till  cold ;  dia- 
aolve  in  the  liquid,  8|  oz.  oxalic  add, 
and  3^  oz.  tin  crj  stnls.  Make  up  to 
17J  pmts.  Print,  dry,  hang  up  for 
24  hours,  steam  for  1  hour  at  212"^  F. 
O0<PCA  and  rinae. 

(14)  Alirarine  Red  for  (Grounds. — 
1|  lb.  alizarine  paste,  16  per  cent,  (if 
10  per  cent.  2  lb.)  ;  1  qt.  acetic  acid 
at  8*2^Tw.,  2  qt.  water,  )  lb.  oUre- 
oil,  J  lb.  acetate  of  lime  at  14^  Tw., 
1  11).  wheat  stiurh.  Fioil  the  whole, 
Htir  well  till  oohl,  and  add  f  lb.  acetate 
of  alumina. 

(15)  Ditto  for  Idle  Fieofa.— H 
alizarine  paata,  16  per  cent.  ;  10  qt. 
thickening  for  reds,  |  1V>.  nitrate  of 
alumina  at  21|^Tw.,  1|  lb.  acetate  of 
alumina  at  IT'^Tw.,  |  lb.  acetate  of 
lime  at  23  Tw. 

(16)  Ditto  for  very  deep  Re<l8. — 
6 J  lb.  alizarine  paste,  15  i>or  cetit.  ; 
10  qt.  thickening  for  reds,  *  1L».  uitn^te 
of  alundna  at  21S<^T\i  .,  1^  lb.  acetate 
of  alumina,  at  17^Tw.,  1  lb.  aoetato 
of  lime  at  2:i§*'  Tw. 

(17)  Red  without  Olive-Oil.— .')|  lb. 
alisarine  paste,  15  per  cent.  ;  9|  lb. 
acetic  acid  at  11  -  2^  Tw.,  8f  lb.  flour, 
^  lb.  water.  Boil  to  a  paste,  Mtir  till 
cold,  and  then  add  f)^  oz.  acetate  of 
Hme,  at  23 J°  Tw.,  2  lb.  nitrate  of  alu- 
mina at  21f^Tw.,  3  lb.  hyposulphite 
of  lime  at  12-6°Tw. 

(18)  Re<l  and  Pink.— 3»  lb.  alizarine 
f«uste,  15  per  cent.  ;  8  qt.  thickening 
f(jr  red,  1  lb.  acetate  of  alumina,  17 
Tw.  ;  ^  lb.  acetate  of  lime,  28|®Tw. 
For  pink,  add  2  to  3  timea  ito  weight 
of  thickening  for  refl. 

If  a  dark-red  deiugu  is  to  be  covered 
by  a  lighter  red,  the  dark  red  ia  firrt 
steamed  for  1  hour.  After  printing 
the  second  colour,  it  i.s  iipvin  steamed 
for  1  hour,  and  hung  up  for  24  hours. 
The  pieces  are  then  taken  through 
either  of  the  two  following  baths: 
(a)  250  pal.  water,  60  lb.  chalk,  3  lb. 
tin  OTstala.    (6)  250  gal.  water,  40  lb. 
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chalk,  10  lb.  ai-Hcniatc  of  soda.  The 
hathH  are  heated  to  122''.  to  143'' F. 
(60<»to62OC.),  and  the  pioige  larts 
for  1  to  1^  minute.  Wash,  and  rinse 
in  the  following  soap  becks,  each 
warmer  than  the  fonner,  and  prepared 
as  fDlloive(for  lOdeoesof  alxmtGO  jd. 
each)  :  First  beck  :  3  lb.  soap,  ^Ibu 
tin  ciyBtAls  ;  heat  122°  F.  (50®  C.)  ; 
time,  J  hour.  Second  beck  :  3  lb. 
aoap  ;  heat,  167°  F.  (76°  C);  time,  i 
hour.  Thhd  bedk  :  8  lb.  soap  ;  heat, 
1670tol77*>P.  (76*  to  80°  C);  time, 
}  hour.  After  each  soep  bath,  the 
pieces  are  well  washed. 

The  Thickenings  and  Mor- 
dants here  mentiooed,  are  prepared 

as  follows  : — 

Thickenings  for  reds,  No.  1. — 12  lb. 
wheat  starch,  7  gal.  water,  1  gal. 
aoetio  aeid,  2^  gal.  traga- 

canih  solution  (2  oz.  per  qt.),  3  lb. 
olive-oil,  which  must  be  thoroughly 
iucori>orate<l  with  the  mass.  Stir  till 
perfectly  cold. 

No.  2. — 12  lb.  wheat  starch,  4  J  gal. 
water.  4}  gal.  aoetio  add,  8*2°  Tw., 
3  lb.  olive-oil. 

Nitrate  of  Alumina  Mordant. — 20 
lb.  nitrate  of  lead,  20  lb.  alum,  5  gal. 
boiling  water.  Let  the  sulphate  of 
lead  settle,  and  draw  off  the  clear.  If 
the  nitrate  of  alumina  is  U8e<l  instead 
of  the  acetate,  it  causes  the  red  to 
turn  more  to  a  scarlet ;  butit  requires 
the  use  of  a  little  more  aoetate  of  lime 
tlian  acetate  of  alumina. 

Acetate  of  Alumina  Mordants. — 
Diaiolve  iint  68  lb.  alum  in  100  gal. 
water,  and  precipitate  by  adding  a 
solution  of  62  lb.  soda  crystals  in  ir)0 
gal.  water.  This  precipitate,  which 
is  a  basic  sulpliate  of  alumina,  is  washed 
8  timea  bj  decantation.  It  is  then 
thrown  on  a  filter,  let  drain,  and 
pressetl.  Of  the  paste  thus  obtained, 
30  lb.  areplaced  in  6  qt.  acetic  acid 
at  11*2<>1V.,  and  heated  to  90»F. 
(32^^  C. ),  till  complete  solution  has 
taken  place.  It  is  then  filtered,  and 
diluted  with  water  to  the  strength 
required.  As  a  general  rule,  100  parts 
fclimrine  paate  at  16  per  oent.  require 
30  aoetate  alumina  at  17^  Tw. 


Acetate  of  Lime  Monlant. — The 
solution  of  acetate  of  lime  at  32^°  Tw. 
owitaina  about  26  percent,  of  the  aalt. 
For  a  neuUtil  well-waahed  paste,  at 
16  per  cent. ,  about  15  per  cent,  of  ita 
weight  of  acetate  of  lime  is  used. 

.fliiirine  reds  produoed  by  printing 
are  neyer  quite  so  l^utiful  as  the 
corresponding  shades  <)l)taiiie<l  by  dye- 
ing upon  mordants  according  to  the 
madder  style. 

Ftbfete.— 0)  OaUeine.— 86  qt.  gal- 
leine  pa^te,  17|  qt.  gum  water,  If  qt. 
acetate  of  chrome  at  26f  ®  Tw:  Print, 
and  steam. 

(2)  Hofmann'a.— Mix  the  diaaolTed 
and  filtered  colour  with  red  liquor, 
and  with  a  solution  of  arsenious  >MMd 
in  glycerine.  Thicken  with  gum  and 
starch.  Steam  for  1  liour,  and  soap 
gently. 

(3)  Aniline. — }  oz.  Hofmann's  or 
Perkins  violet,  13J  oz.  hot  alcohol. 
CThere  are  now  violets  perfectly  soluble 
in  water.)  Dissolve,  filter,  and  adkl 
imme<liately  1^  oz.  tannin,  \  oz.  oxalic 
acid.  Let  coo!,  and  meantime  mix  2 J 
lb.  thick  gum  water,  18  oz.  water, 
18  oz.  acetic  acid.  Stir  up  well,  and 
add  to  the  above  aolution  of  colour. 
Print,  and  steam. 

(  i)  17^  oz.  pure  tannin  are  dissolved 
in  151  pints  gum  water,  and  an 
amount  of  aniline  violet  is  added  ac- 
cording to  the  required  shade.  Print, 
steam,  enter  the  pieces  at  135°  to 
180°  F.  (57^  to  82°  C.  )  into  a  bath  of 
tartar  emetic,  containing  ^  oz.  of  this 
salt  per  If  pint ;  wash,  and  diy.  Or 
the  pattern  may  be  printed  on  with 
a  thickened  solution  of  tannin,  rang- 
ing from  J  oz.  per  If  pint  for  iwde,  to 
4^  oz.  for  full  shades,  steamed,  and 
paaaed  into  a  bath  of  tartar  emetic. 
They  are  then  well  washed  and  dyed 
in  the  bath  of  aniline  violet,  miaing 
the  temperature  gradually  to  a  boil, 
which  ia  kept  up  for  20  minuteB. 
Wadi,  and  soap  slightly.  This  prooeea 
is  applicable  to  variouB  other  aniline 
colours. 

YeUoro.—A.  gal.  berry  liquor  at  12® 
Tw.,  1}  lb.  alum. 
Dywui^  Wool. — Ama,rwillh,—Oti 
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Yarui»  ami  Piticea.  Boil  87  dr.  orcliil 
in  water,  and  make  op  the  deoooUon 

to  If  pint.    Boil  30  dr.  cochineal  in 

water,  and  make  up  tlie  decortion  to 

1  pint.  Tliicken  the  mixture  with 
^  lb.  starch;  Stir  till  cold,  and  add, 
wluLit  ooDstaiitij  starring,  26  dr. 
ground  alum,  12|  dr.  perchloride  of 
tin.  ^V^len  thoroughly  mixed  to- 
gether, print,  steam,  and  rinse. 

Biodb.'On  60  Ibw  nocks,  resisting 
the  falling  mill. — 201b.  logwood,  7  lb. 
yellow-wood,  6  lb.  sumach,  '2^  lb. 
tartar.    Boil  the  wool  in  this  l«itli  for 

2  hours,  then  replace  the  eva^x>rated 
water,  and  wet  toe  wool,  continually 
shaking  it,  with  the  solution  of  2}  lb. 
sul|>hate  of  iron,  1^  lb.  sulphate  of 
oopjper.  Boil  for  au  hour.  For  a 
UuHh  Ueck,  wet  the  wool  m  above, 
as  eoon  at  it  is  lukewarm,  with  2  lb. 
sal-ammoniac,  and  then  rinse,  and  dry 
it  well.  For  a  deep  black,  8uK-<titute 
for  sal -ammoniac  1^  lb.  bichromate  of 
potajih,  diaMlve  it  in  boiling  water, 
and  boil  for  J  hour. 

Mur.—il)  Woad  on  yam  (10  lb.).— 
Boil  i  hour  with  167  dr.  alum.,  80  dr. 
argol,  60  dr.  eitnMst  of  indigo.  Tdce 
out,  let  half  the  contents  of  the  pan 
run  ofT,  fill  up  with  cold  water,  and 
dye  at  122°  F.  (60°  C.)with  2  to  3  lb. 
logwood. 

(2)  On  16  lb.  Wool  ipon  for  Knit- 
ting.— Mordant  by  boiling  1  hour  in  a 
Iwth  containinf::^  1  lb.  alum.  1  lb. 
tartar,  |  lb.  indigo  carmine,  2^  oz.  tin 
Mlt.  Take  out  the  wool,  and  let  half 
the  bath  flow  away,  replacing  by  cold 
^•ater.  Dye  at  112®  F.  (60°  C.)  with 
2|  lb.  logwoo<l. 

(3)  Deep  Blue  on  50  lb.  Flocks  of 
Wool,  reristinff  the  falling  mill. — Give 
a  ground  of  Uue,  rinae  in  hot  water, 
and  mordant  for  an  hour  in  a  l>f)iHnp 
bath  containing  ^  lb.  bichromate  of 
potash,  5  lb.  alum,  ^  lb.  copper,  2|  oz. 
tin  salt ;  then  dye  with  tlie  addition 
of  J  lb.  sulphuric  acid,  rinse,  and  dry. 

(4)  L<>i^o<xi  Blue. — Wool  can  Vie 
dyed  with  logwood  or  false  blue  by 
■eveial  proeeteQi  wbidi  recommend 
themselves  by  their  oheapness  and  sim- 
pHaty,   Old  dyers  used  to  dye  in  a 


single  bath,  whilst  nowadays  the 
proootB  oonrietfl  of  one  moraanting 

either  at  cold  or  hot,  and  to  dye  in  a 
I  solution  of  the  dyeing  matter.  The 
,  colour  is  fixed  on  the  W(m>1  by  means  of 
I  diiferent  salts  with  which  it  is  imprt^- 
nated  before  dyeing,  and  which  render 
the  colouring  matter  insoluUe  in  water 
j  when  fixed  on  the  filire.     The  two 
following  processes  are  in  use  in  Aix- 
I  la-Chapelle 

(a)  Middle  Blue  on  100  lb.  Wool.— 
Boil  for  2  hours  in  water  :  aulpli  ito  of 
soda,  10  lb.  ;  tartar,  6  lb.  ;  tin  cr}'H- 
tals,  3  oz.  ;  sulphuric  acid,  8  oz. 
Leave  the  wool  during  the  mAt,  then 
dye  with  logwood,  40 lb. ;  CMnonateof 
soda,  1  lb. 

(6)  Violet  Blue  on  100  lb.  Wool,— 
Boil  for  1|  hour  with  milphate  of  ioda, 
8  lb.  ;  tin  crystals,  2  lb.  ;  tartar,  4  lb. 
Then  dye  with  logwood,  30  lb.  ;  orcfaili 
5  lb.  ;  fiuljihate  of  copper,  4  lb. 

(5)  remsee.  — 4  lb.  orchil  13°  B. 
(brand  B),  12  oa.  gum  eenc^d. 

(6)  Mode. — 4  lb.  cachou  extract  2° 
'  B..  oz.  ammoniacal  cochineal,  2J 
I  oz.  indigo  acetate  ;  thicken  with  8  lb. 
I  of  the  tnklEening  given  in  grey  (1). 

(7)  Mode.— 2  lb.  cachou  ezteeet, 
,  2^  B.  ;  heat  and  i»our  over  12oz.  gum 

Senegal,  1|  ox.  alum,  |  oz,  tartaric 
acid. 

I    (;rem.—<l)  Solid  Oreen  on  100  lb., 

Wool. — Dye  in  the  following  bath: 
alum,  15  lb.  ;  sulphuric  acid,  f>  lb.  ; 

i  sulphate  of  indigo,  6  lb.  ;  picroline, 

I  12  OS. 

(2)  Fresh  Green  on  100  lb.  Wool.— 
Dye  Uiih  :  sulphate  of  sckIh,  12J  lb.  ; 
sulphuric  acid,  7 J  lb.  ;  carmine  of  in- 
digo, 7J  lb.  ;  picroline,  1  lb. 

(3)  vert  pomd  (fast  green)  on  26  lb. 

j  Wool. — Glauber  salt,  U  lb.  ;  sulphate 
j  of  alumina,      lb.  ;  sulphate  of  indigo, 

1  lb.  ;  orcliil,  1  lb.  ;  turmeric,  4  lb. 

Boil  in  this  bath  for  1^  hour. 

(4)  Feuille  morte  (deed  leaf)  <m 
25  lb.  Wool. — Sulphate  of  alumina, 
IJ  lb.  ;  sulplxate  of  soda,  IJ  lb.  ;  sul- 

i  phate  of  indigo,  1  lb.  ;  orchil  3  lb. ,  or 
orchil  extract,  1  lb.  ;  turmeric,  2  lb. 
!  Boil  in  this  hith  for  IJ  hour, 
t    (6)  Feuille  siche  (dried  leaQ,  on 
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25  lb.  VVt)ol. — Sulphate  of  soda,  1^  lb.  ; 
sulphate  of  alumina,  lb. ;  milphate 
of  indigo,  ^  lb.  ;  orchil,  8  lb.,  or 
orchil  extract,  1  lb.  ;  turmeric,  1§  lb. 
Boil  in  thia  bath  for  1|  hour. 

(6)  Uh  OS.  white  itaroh,  2}  lb. 
water,  9  lb.  Cuba  lac ;  bcnl ;  add  when 
warm,  5  oz.  indigo  carmine  ;  mix  well ;  | 
decant  the  colour  ;  a*ld  wliilst  tepid, 
5  oz.  oxalic  acid  ;  and  when  cold,  /  jf 
OS.  alumina  sulphate. 

(7)  2  lb.  malachite  green  solution, 
5  per  cent.  ;  2  lb.  gum  substitate 
water,  65  per  cent. 

Grenade, — (1)  Steam  Qrenade  (fiut). 
—Ocdour :  orchil,  14^  B.,  6  IK  4  os. ; 
extract  quercitnni,  20°  B.,  8  oz.  ; 
gum  tliickeiiiiig,  1  lb.  8  oz.  After 
boiling,  iidd  :  alum,  'i  oz.  ;  tartaric 
acid,  I  oz.  ;  indigo  carmine,  1}  oz. 
(2)  Boixleaux  R. 

Onj/.^l)  Pearl  Grey.— Col oxir  : 
ammoniacal  C(x;hiiieal,  3^  B.,  2^  oz.  ; 
acetate  of  indigo,  10°  B.,  1|  oz.  ;  2 lb. 
8  OB.  of  thefowiwing  thiokraing :  gum 
vi'ater,  12  lb.  ;  alum,  12  oc  ;  tartsric 
acid,  If  oz.    (2)  Induline. 

Maroon, — On  50  lb.-  Wool,  resisting 
the  fnllinff  mill. — ^Prepare  a  dyeing 
bath  as  follows  :  to  a  clear  solution  of 
10  lb.  catechu  atld  2  lb.  logwood  and 
2^  lb.  tartAr.  Boil  the  wool  for  2 
hours  in  this  bath,  rinse,  and  add  to 
the  above  bath  2  lb.  bichromate  of 
potash  and  1  lb.  sulphate  of  copper. 
Put  the  wfMil  in,  an«l  lM)il  for  ^  to  1 
hour,  accoixliug  to  the  shade  required, 
and  then  rinse. 

O/i'.Y.— (1)  On  Yam  (10  lb.).— Boil 
witli  W  dr.  prepared  tartar,  20  dr. 
blue  vitriol,  375  dr.  orcliil,  50  ilr.  tur- 
meric, 40  dr.  indigo  sulphate.  Cerise 
as  required. 

(2)  Fast  Light  on  100  lb.  Yam.— 
Half  fill  the  vat  with  water,  bring  to 
boil,  and  dissolve  2  lb.  fast  yellow,  4f^ 
OS.  Hut  brown,  7^  oz.  light  green  S., 
3  08.  induline,  and  then  40  lb.  tartar 
composition,  10  lb.  Glauber  salt.  Fill 
the  vat  witli  water,  enter  yarn,  boil 
1  hour,  wash,  and  dry.  This  colour 
remains  oUve  also  by  artifkaal  light. 

(3)  On  15  lb.  \V(x,l.— BoflwiSlllb. 
potash  biaulphate,  1^  oa.  copper  sul- 


jihate,  2^  lb.  orchil,  J  lb.  turmeric, 
I  lb.  indigo  sulphate,  and  garnet 
according  to  shade  requhvd. 

Omnfjf. — (1)  Alizarine  on  150  lb. 
Wool. — Boil  for  1|  to  1}  hour  in  the 
following   bath,    containing :  alum, 
7i  lb.  ;  tartar,  12^  lb.  ;  tin  crystsla, 
I  2\  oz.  ;  and  aliavrine  W.,  15  \h. 

(2)  Printing. — Colour  :  Persian  ber- 
ries decoction,  9°  B.,  4  lb.  ;  giun 
senega],  1  lb.  2  oa.  ;  alum,  4  oa.  ;  tin 
crystals,  4  oa.  ;  oxalic  acid,  1  oz. 

Ponceau. — (1)  1  lb.  cochineal  decoc- 
tion, 5°B.,  1^  lb.  wliite  starch  ;  boil 
well ;  add  when  lukewarm,  9  oz.  oxalic 
acid,  1|  oz.  tin  crystals,  3  os.  double 
tin  chloride.  (2)  2 11).  solution  of  pon- 
ceau R. ,  containing  4  jkt  cent. ,  2  lb. 
solution  of  gum  substitute,  containing 
65  percent. 

Pxicc.  — Steam  Puce  (fast). — Colour : 
orchil  12°  B.,  4  11).  8  oz.  Heat  and 
dissolve  in  it  by  small  quantities,  after 
taking  away  from  the  fire :  alum,  1  oz. ; 
tartsncacid,  |  oa. ;  thicken  with  wiiite 
8tHt;h,  3  oz.  ;  gum,  2  oa.  ;  then  add 
indigo  carmine,  \  oz. 

Red. — (1)  Fire  Red  on  Yams  and 
piece  goods.  —6^  pintscochineal  extract 
at  7®  B.,  157  dr.  starch;  boil  well 
toother,  and  add  Vl\  dr.  oxalic  aoi»l. 
Stu"  till  cold,  and  add,  whilat  conwtantly 
stirring,  12^  dr.  tin  crystals,  and  25  dr. 
berry  liquor  at  7^  B.  Mix  perfectly, 
print,  steam  1  hour,  rinse. 

(2)  Scarlet  on  100  lb.  Wool.— Dis- 
solve in  boiling  water :  liquid  extract  of 
quercitron,  8  lb.  8  oa. ;  oxalic  add, 
3  lb.  8  oz.  ;  tin  crystals,  1  lb.  12  oz.  ; 
tartar,  4  lb.  ;  cocliiiieal,  4  lb.  ;  chloride 
of  tin  solution,  8  lb.  Mix  well  when 
dissolved,  add  cold  water,  enter  wool, 
and  boil  for  1  to  1|  hour. 

FWef.— (1)  4  lb.  orcHl,  13®  B. 
(brand  M)  ;  12  oz.  gum  Senegal. 

(2)  Colour  :  water  10  lb.  ;  ammo- 
nlaosl  ooohinesl,  8<^  B.,  20  lb. ;  white 
starch,  8  Ibi  8|  oz.  ;  boil,  and  add 
when  warm— oxalic  acid,  4 1  oz.  ;  alum, 
1  lb.  8|  02.  ;  deuto-chloride  of  tin, 
\\  oz. 

ITood-cobur.— Steam.  Goloar:  or- 
chil, 10®  B.,  101b. ;  cambresine  decoc- 
tion, 10''  B.,  10  lb.   Thicken  with  gum 
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thidcening,  4  lb. ;  and  add,  afier  takiug 
sway  from  tho  fin  alum,  1  lb. ;  osalio 
acidy  3|  OK.  ;  sulj^te  of  iron,  3|  oz. 
The  cambresine  decoction  is  obtained 
by  boiling  3  different  times — fustic, 
2  parts ;  Persian  berries,  1  part,  in 
vtatar,  and  mixing  togetlMr  the  8  deooc* 
tions,  which  arc  then  reduced  to  10°  B. 

Dyeing  Silk.  —  In  dyeing  nilk 
goods  with  aniline  they  should  be  pre- 
pand  bf  bomgfvaahed  in  a  Map  liquor 
whioh  baa  hati  its  alkalinity  slightly 
Houred  by  the  addition  of  a  little  8ul- 
phuricaciil.  (This  is  termed  aweeten- 
iiig  in  tho  trade.)  After  dveing,  the 
goods  are  commonly  rinsed  in  oold 
water,  slightly  acidulated.  This  aci  <  1  u  - 
latiun  can  be  done  with  tartaric,  acetic, 
or  citric  acids. 

Jfiie.— <1)  Aniline  Bhie  dyed  with 
Soap. — Fonr  11  lb.  silk  add  to  a  water 
17J  oz.  Hulphun'i'  acitl  and  3J  oz.  solu- 
tion of  white  Hoap.  Stir  well  up,  and 
dye  at  15b"  F.  (70°  C.)  with  l|oa.  ani- 
line Une,  which  ii  added  in  4  ■oooeMive 
portions.  Waah,  brii^iten  withiitriol 
aouTH,  and  rinse. 

Grt€n.  —  il)  On  Old  Mixed  SUks 
(2  lb.). — ^BoO  oat  26  dr.  sumach  in 
water,  ttrain  the  liquid,  and  Btecp  the 
j^oodf  ovemij^ht  in  the  clear  hot  litjuid. 
Take  out  the  next  morning,  wiueeze, 
and  dye  in  a  fresh  cold  beck  of  methyl 
green.  If  a  yellower  aliadeiareqidred, 
picric  acid  is  added. 

Mao'^tn.—O)  On  Old  Mixe<l  Silks 
(2  lb.;. — Prepare  and  dye  as  in  green 
(1),  using  cold  aohition  of  magenta 
inatead  of  green. 

yfrrrorm. — (1)  Take  the  silk  through 
iicato  liu  l^et'k,  weight  for  weiirht,  if  a 

SkhI  yield  iii  desired.  If  asQialleryield 
widied,  leea  catechu  ia  taken.  Dye 
at  •  Veil,  lift,  wring,  and  peas  into  a 
chrome  beck  at  6J°  to  8^  Tw. ,  and 
77®  F.  (26°  C).  If  the  shade  required 
ia  Tery  darlt,  the  heat  may  be  FMaed  a 
little  more.  Waah  well,  make  np  a 
beck  of  fustic,  extract  of  indigo,  and 
orchil  ;  add  a  little  alum  to  draw  on 
the  fuhtic,  and  acidulate  slightly  witli 
aulphiirio  add  for  tlie  Une.  Dye  at  a 
boU,  adding  more  of  any  ol  the  cdoun 
ea  the  ahade  may  require. 


jPamn,^{l)  On  Old  Mixed  Silks  (2 
lb.).— Prepere  as  green  (1),  and  dye  to 
shade  with  a  solution  of  methyl  violot. 

Srnrfrt.—(\)  R.il  for  §  hour  11  lb. 
ground  cochineal  ;  tiller,  and  »et  the 
clear  liquor  at  4  ^  Tw.  Add  to  the  beck 
about  24  fl.  OS.  tin  eohition,  and  dye. 
It  requiren  24  hours  to  produce  the 
scarlet.  After  dyeing  the  Hilkn  are  left 
\NT3ii)i><:'<l  up  for  12  hours,  rinsed 
slightly,  brightened  with  citric  add, 
and  dried.  The  solution  of  tin  is  made 
of  4  lb.  muriatic  acid,  2  lb.  nitric  acid, 
f>lb.  feathereil  tin,  dis«<ilved  gradually 
I  in  the  course  of  a  day. 

(2)  Prepere  in  atannate  of  aoda  at 
4  Tw. ,  in  the  cold ;  Uke  through  weak 
vitriol  sours,  and  wash  well,  (iive  a 
second  mordant  of  red  liquor  at 
Tw.,  tUdcened  withcaldned  starch  at 
the  rate  of  ''>h  *  /.  per  35  fl.  oz.  of  the 
mordant.  1  >ry  \\  ithout  rinsing  for  at 
loiwt  24  hourn ;  then  rinwe  and  dye  with 
decoction  of  cochineal.  Wlien  the 
colour  is  aa  deep  aa  ia  required,  add 
nitrate  of  tin  to  the  same  l)eck.  This 
procefw  gives  scarlets  as  fine  as  (1),  and 
with  less  loss  of  colouring  matter.  The 
object  of  the  addition  of  caMned  etirdi 
is  to  give  the  silk  more  body.  In  many 
dye  works  scarlete  or  dUcaaregroonded 
with  annatto. 

Violet. — (1)  Aniline  Violets.  Acidu- 
late the  water  vtry  slightly  with  eul- 
phuric  acid,  and  oiilcr  the  silks.  Begin 
to  dye  in  the  cold,  adding  the  colour 
in  small  successive  portions.  Raise  the 
heat  gradually  up  to  a  boil  to  level  the 
shade.  If  the  tone  is  too  blue,  let  the 
beck  cool,  and  take  the  silks  thn)Ugh 
again.  They  are  then  brightcno<l  by 
one  or  several  successive  passages 
through  ritrid  eours,  and  it  muit  be 
remembered  that  heat  increaaaa  the 
blueness  and  lessens  the  redness. 

YtUow. — (1)  The  silk  must  not  be 
waahed,  and  a  red  shade  Lb  first  given 
with  annatto  in  a  soap  beck,  not  too 
8tn>n^'.  U  is  then  washed  and  rinsed 
I  in  the  cold  with  sulphuric  }u  i<l.  The 
yellow  shade  is  then  given  with  picric 
add,  and  the  ailk  ia  dried  without 
waahing.  For  a  heavier  diade  the 
proceaa  ia  the  mme,  but  turmeric  ie 
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used  instead  uf  picric  acid.  The  solu- 
tion of  umatto  ii  imdo  hj  boiling 
together  for  |  hour  equal  ira^glitB  <n 

potaah  and  annatto. 

Dyeix^  Straw.— (1)  Black,— In  , 
order  to  obtain  a  level  colour,  a  aolu>  j 
tion  of  gluten  is  added  to  a  lye  of  eoda, 

which  is  allovvefi  to  stand  for  24  hours,  i 
and  filtere<l.  The  Imta  are  then  steeped  i 
fcr  12  hours  in  the  clear  liquid.    The  ^ 
■traw  is  thus  freed  from  grease,  and  i 
the  mordants  of  nitrate,  sulphate,  or  \ 
acetate  of  iron ,  as  well  as  the  decoction 
of  logwood  mixed  with  sumach  or  galls,  ; 
is  very  evenly  taken  up  by  the  nbre.  j 
A  sl^teddition  of  bichromate  of  pot- 
ash improves  the  tone  of  the  dye,  ;uul 
the  goods  are  finished  with  ^^um  or 
gelatme.    ('  Badeu  Gewerbczeituna. ') 

(2)  .^fN^me  (7r«m.— Straw  isfdaoed 
in  boiling  water,  then  well  washed 
with  cold  wrtt<?r  and  ltlejic]ic<I  in  a  hath 
containing  20  gr.  bleaching  powder  to 
7  or  9  gr.  sulphuric  acid.  It  is  then 
thorou^lty  washed  Mid  mordanted 
with  sumach,  alum,  and  tartaric  acid 
(not  too  dilute  a  licjuor).  Finally,  it 
is  dyed  with  aniline  gr^u  and  picric 
add  until  the  required  shade  m  ob* 
tained,  after  digesting  for  some  time. 
(*  Musterzeitung.') 

Dyeing  titraw  FUiit,  ^"SniAW 
Plait." 

Dsrein^  Kid  Gloves.  {And 

me  "Lkathkr  Dyking.  ")-^HeHnann  ; 
states  tliat  the  gloven  are  stretched  \ 
over  a  wooden  hand,  and  the  colour  is 
sprsad  upon  them  with  a  brash.  The 
following  prescriptions  are  given  : — 

BUick. — The  i^loveis  \vji,she<l  in  alco- 
hol, and  3  timed  hrushetl  over  with  a  j 
decoction  of  logwood,  allov^ing  between 
each  brushing  10  minutes  for  drying  ; 
afterwards  dipped  into  solution  of 
iron  protoHulphate,  and  then  brushed 
over  with  warm  water.  Should  the 
oolour  not  prove  suffidently  dark,  a 
decoction  of  c|uercitron  may  be  added 
to  the  l<Tgwoo<l  decoction.  Instead  of 
the  protosuljiliatc,  ts(»uie  nitr.ile  of  iron 
may  be  used.  As  the  leather  begins  i 
to  diy,  it  is  rabbed  over  with  tale 
jKJwder  and  some  olive-ofl,  and  pre8Ke<l 
between  flannel.    The  treatment  with  i 


talc  and  oil,  is  repeated,  and  the  glove 
then  allowed  to  diy  on  the  streteh- 
wood. 

Brown. — The  solution  is  made  up  of 
varying  quantities  of  decoctions  of  log- 
wood and  Quinea-wood,  For  darken- 
ing,  a  small  quantity  of  iron  protoaul- 
phate  is  employed. 

liusMjii-RM. — Decoction  of  cochineal 
with  a  tin  salt  and  some  saccharic  acid, 
and,  if  a  dark  tint  is  demanded,  addi- 
ti(m  of  some  logwood  extract.  « 

Grey. — Brushing  with  decoction  of 
sumach,  and  subsequent  treatment 
with  a  feeble  solution  of  iron  proto* 
sulphate.  Addition  of  logwood  and 
yellow  Brazil-wood  to  the  sumach  de- 
coction produces  a  greenish-grey  tint. 

The  aniline  colours  can  be  emj^loyed 
without  any  previous  prenaimtion  of 
the  leather.  The  bluish  tint  so 
greatly  like<l  in  bliick  gloves  is  obtained 
by  washing  the  tinished  article  with 
sal-ammoniac  solution.  If  it  is  re- 
quired to  keep  the  seams  white,  they 
are  covered  with  flour-paste  with 
which  some  fat  has  been  admixed. 
Instead  of  lirushes,  one  may  sometimes 
n8ea8[>onge.  .(' Ding.  Polyt.  Joom.*) 

Kid  glov^  of  good  ({uality,  espe- 
cially' when  light-coloured,  are  often 
tlirown  away  when  soiletl,  and  m<vde 
no  further  use  of.  By  employing  the 
following  simple  means,  they  might 
easily  be  dyetl  violet,  black,  or  yellow, 
by  the  owner  liimself,  and  made  to 
look  almost  equal  to  new  :  The  gloves 
are  first  soaked  in  a  little  hot  water 
containing  dissolved  crystals  of  soda 
f>r  fx^tjish,  whichever  colour  may  be 
de.sii-ed,  and  after  a  25  minutes'  bath 
they  are  taken  out,  washed,  rinsed, 
and  wrang.  When  the  gloves  ace 
thus  cleaned,  they  are  stretched  tightly 
on  a  block,  and  the  dye  applie<l. 

Violet. — According  to  tlxe  tint  de- 
sired, aniline  or  oraedle  violet  must  be 
used.  Apply  a  little  of  the  colour  by 
means  of  a  brush  or  rag  dippe<l  in  the 
colouring  liquid.  Lay  on  several  coats 
of  alum  dissolved  in  water  ;  then  dry. 
Then  apply  one  or  two  layers  of  the 
dye,  which  mu.st  Ik?  always  hot.  The 
kid  is  polished,  before  finally  drying, 
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with  «  fMid  made  of  aoork  covered  with 
a  piece  of  woollen  cloth.  This  ii  the 
bnt  way  of  regaining  the  glo68. 

Black. — The  Rame  meaoa  are  em- 
ployed throughout. 

IVQmv. — Tha»  reqniree  a  lev  oom> 
plicated  proceee— a  decoction  of  Avfg- 
non  crystals  with  alum.  Apply  several 
layers,  and  polish  the  kid  in  the  way 
indicated  above.   (*         Kanuf . ') 

Simple  decoetaoolof  omcm  peel  is 
fiaid  U>  piTKluce  upon  glove  leatner  an 
orange-yeiiow  superior  in  lustre  to  any 
other.  It  is  also  said  to  be  suitable 
for  mlziiig  with  light  laA  ■hadea, 
eapedally  willow-ban,  and  aa  a  yellow 
for  motlulating  browna.  The  onion 
is  said  to  tix  itself  readily,  even 
upon  leathers  which  reeist  colours,  and 
colours  than  well  and  eivcnly.  ('Chani. 
Rev.') 

Glove-kidg  are  dyed  in  two  ways  : 
(1}  The  hkins  are  plun^;ed  into  the  dye 
b^h ;  in  thii  way  all  light  oolonrs  are 
ordiiMBiljr  nroduoed,  such  as  pearl  grey, 
straw  yelfnw,  reddish  yellow,  silver 
grey,  aquamarine,  etc.  (2)  The  skins 
are  spread  on  an  inclined  or  round 
table  of  stme  or  metal,  and  brushed 
over  on  the  grsined  side — first  with  a 
mordant,  then  with  a  dye  liquor,  and 
lastly  with  a  solution  of  mineral  salt. 
The  mordant  servea  to  fix  the  oolour 
on  the  surface  of  the  skin,  to  prevent 
its  striking  through,  to  produce  certain 
modifications  of  colour,  and  to  enable 
any  parts  of  the  skin  which  yet  con- 
tain £st  to  take  oolom*  evenly  with  the 
rent.  To  satisfy  thwe  conditions,  the 
compri.-<ition  of  the  moriluiit  is  vaned. 
Bichromate  of  potash,  ammonia,  jpot- 
ash,  soda,  and  stale  urine  are  among 
the  moat  finequently  employed,  iddom 
separately,  but  usually  in  a  mixture 
containing  2  or  more.  Dyestufik  of 
vegetable  origin  have  always  held  the 
first  place.  Those  most  in  use  are 
logwood,  Brazil-wood,  the  two  fuHtici^, 
gieveral  species  of  willow  Ijark  and  of 
berries,  indigo  carmine,  and  indigo 
diHolvad  in  ralphurio  add.  Aniline 
colours  used  alone  txmained  infuhion 
for  a  fill"  -rt  time  only,  but  are  now  use- 
fully employed  as  top  colouru — namely, 


I  brushed  in  very  dilute  solution  over 
I  vegetable  odours.  In  this  way  par- 
ticularly graceful  8ha4le«  of  green, 
violet,  and  marine  V>luo  may  Ym  pro- 
duced. After  Uie  mordant  has  been 
apphed  once  or  twioa,  and  the  ooloor 
8  to  6  times,  a  wash  containing  some 
metallic  salt  is  generally  applied,  with 
the  object  of  either  bringing  out  the 
special  tone  required,  or  di  making 
the  oolour  more  lively  and  permanent. 
The  so-called  vitriols  are  mostly  em» 
ployc<r  '  "  wliite  vitriol"  (zinc  sul- 
pliate),  and  occasionally  other  salts, 
nefore  dyeing,  the  grmtwr  part  of  the 
flour,  salt,  and  altun  must  be  removed 
from  the  akinn  by  washing  witli  topid 
water,  and  therefore  they  rotjuire  a 
second  treating  with  egg  yolk  and  salt. 
In  the  case  of  skins  which  are  dyed  by 
pluiij^iii).:  into  the  dye- vat,  this  L^done 
after  the  dyeing  is  comf>letetl  ;  in  that 
of  brush  dyeing,  before  the  dyeing 
process.  After  the  dyeing,  the  skins, 
if  dipped,  are  wrung  out  ;  if  brunh 
dye*l,  sleeke*!  out  with  a  Imui-s  plate, 
to  get  rid  of  superfluous  water.  They 
are  then  dried  in  an  airy  room.  Before 
staking  (stretching),  the  skins  are  laid 
or  hung  in  a  damp  cellar,  or  in  moist 
Hawdu.st.  They  are  htaketl  twice — 
once  damp,  and  once  nearly  dry. 
Skins  which  are  muoh  dtmaged  on 
the  grain,  or  otherwiaa  fMilty,  are 
smoothetl  with  lump  pumice  on  the 
flesh  side,  either  by  iiaud  or  mtichiue. 
They  are  then  dyed  on  this  side, 
mostly  by  dipping,  but  occasionally 
with  the  brush,  in  which  case  the 
method  described  is  slightly  modified. 
('Spons'  Encyc.') 

Veafh«ni.—<1  )Thefeathart  should 
be  soaked  in  solution  of  ammonium  or 
pfxlium  carbonate,  whereby  they  are 
rendered  less  liable  to  break  or  bend  ; 
after  being  dyed,  they  should  be  dried 
in  a  current  of  warm  air.  Feathers 
may  be  dyed  black  in  the  following 
baths  :  (f/)  100  pints  water,  1  lb. 
ignited  sodium  carbonate ;  {b)  ferric 
mtrate  at  70<*B.  ;  (c)  2  lb.  logwood, 
2  lb.  <]uercitrine.  ^  lb.  feathert  is 
digesteil  in  a  at  JiO"  ;  the  feathers  are 
then  washed  with  warm  water,  and 
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ioakod  in  6.  After  another  washing 
they  are  boiled  in  until  of  a  deep 
black  colour  ;  they  are  then  dipped  in 
an  emulsion  formed  by  agitating  oil 
and  potai*Hium  carbonate  together,  and 
dried  by  gently  svriuging  them  in 
mrm  air. 

(2)  Feathers  njay  be  dyed  brown  by 
first  treating'  them  with  catechu  and 
then  with  potassium  chromate  ;  they 
can  be  dyed  directly  with  aniline 
oolours,  and  on  be  lMt>nzed  by  paint- 
ing with  liniline  violet  dissolved  in 
alcohol  at  90  per  cent.  (*  Ding.  Polyt. 
Joum.') 

(3)  Aniline  djtB  may  be  naed,  dis- 
lolved  in  pure  niethylic  alcohol  (not 
commercial  methylat^  spirits).  Single 
colours  or  a  combination  of  two  ocilours 
may  be  used. 

Flowers,  ChrauMes,  and  Hosses. 

— Dyeing  is  tvpM-ially  used  for  the 
red  Xeranthcinum  annuum  tl.  pi.,  red 
astorSy  and  all  kinds  of  ornamental 
gTMMS.  Mix  10  parts  firaeh  water 
with  1  of  good  nitric  acid,  plunge  the 
fiowcrs  in,  nhake  off  liquid,  and  hang 
them  up  to  dry.  In  this  way,  Xemn- 
themums,  wliich  should  be  cut  when 
entirely  open,  will  acquire  •  beautiful 
bright  red  tint  ;  while  gra^aea  only  be- 
come a  little  \ni.]e  red  on  the  tops,  but 
will  keep  aiterwards  for  many  years, 
end  may,  if  needed,  be  coloured  other- 
win  at  any  time.  Asteri  generally, 
when  treate<l  in  tliis  ^^•ay,  nro  not  so 
fine  as  if  drie<l  in  sand  or  8moke<l  with 
brimstone.  To  colour  flowers  and 
gumie  Uue,  violet,  red,  scarlet,  and 
orange,  use  the  different  kinds  of  ani- 
line :  for  yellow  use  picric  acid,  and  for 
bright  scarlet,  use  borax.  The  aniline 
dyeshould  be  dieeolved  in  alcohol  before 
it  is  fit  for  use,  in  which  condition  it 
should  be  kept  in  well-closetl  lx)ttles 
tmtil  it  is  required.  It  may  also  l)e 
purchased  in  a  dissolved  condition  of 
any  respectable  ohemistw  To  colour 
by  means  of  aniline,  take  a  porcelain, 
or  any  othor  well-pljize<l  vessel,  jiour  in 
some  boiling  water,  and  add  as  much 
dinolved  aimine  ns  will  nicely  colour 
the  water.  Acconling  to  the  quantity 
of  aniline  used,  tlie  colour  of  the  flowers 


will  become  more  or  lees  bright.  After 
the  water  has  cooled  a  little,  plunge  in 
tlie  Howers  or  grasses,  and  keep  them 

I  in  it  till  they  are  nicely  coloured  ;  then 
rinse  in  cold  water,  nhake  off  the  li<  iuid, 
and  liaug  them  up  in  the  open  air  to 
diy.    To  obtain  a  fine  blue,  take 
aniline  bleu  de  lian,  boil  the  colour 
with  the  wattT  for  5  minutes,  and 
then  add  a  few  drops  of  sulphuric  acid 
before  using.    Fbr  videt,  use  1  part 
aniline  violet  and  1  of  aniline  bleu 
de  lian  ;  for  mi,  aniline  fuchsin  ;  for 
j  scarlet,  1  part  aniline  fuchsin  and  1  of 
I  aniline  violet ;    for  orange,  aniline 
I  d*crange  ;  for  lemon  cou>ur,  piono 
I  add,   which  should  be  dissolved  in 
'  boilini;  water,  and  then  thinned  vnth  a 
httle  warm  water.    Dip  in  the  flowen*, 
but  do  not  drain  off  the  liquid.  All 
kinds  of  ornamental  grasses  can  be 
thus  coloured  (especially  Sti[s\  jvennuta 
and  Ammobiuni  alatuni),  white  Xcmn- 
themums,  and  most  other  everlasting 
flower,   tmmortelles,  however,  as  well 
as  the  other  kinds  of  Helichiyaums, 
must  be  treated  differently ;  their  natu- 
ni]  yellow  colour  must  first  t«  extracted 
,  by  dipping  them  in  boiling  soap- water, 
made  with  Italian  soap,  and  afterwards 
dried  in  an  airy,  sliady  place.  The 
flowers  generally  become  closed  when 
Uius  treated,  and  should  be  placed  near 
an  oven,  and  mA^BOttd  to  the  influence 
of  a  dry  heat,  when  they  will  soon  re- 
open.   This  is  very  important,  if  they 
1  are  intended  to  l>e  coloured  ;  if  not, 
I  they  will  remain  fine  pure  white  im- 
I  mortellss.  Most  immortelles,  however, 
j  are  coloure<l  bright  scarlet  by  means  of 
borax, which  gives  a  l»eautiful  colour  : 
but  it  does  not  keep  well,  and  becomes 
gradually  paler.    For  this  purpose  dis- 
'  solve  as  much  borax  in  boiling  water  as 
will  colour  it  nicely  ;  when  cool,  dip 
the  Howers,  but  do  not  allow  them  to 
remain  in  after  they  have  taken  the 
t  colour ;  if  kept  in  too  long,  they  will 
'  not  again  open  theur  flowers.  The 
chief  point  in  every  imwle  of  colouring 
immortelles  is  to  place  them  first  in  a 
dry,  warm  atmosphere,  where  they 
open  their  flowers  well ;  and,  after 
colouring,  they  should  again  be  exposed 


Digitized  by  GoogI 


Dtbs  Ain>  Dtsino  :  China  GraWy  Hatfiy  Dye  Soaps. 


a3 


to  heat,  by  which  mcanjs  they  will 
nearlj  tiwtsyi  re-open.  Veiy  nioe- 
lookin^  immortelles  arealBO  produced 
by  coluurinfi  only  the  centre  of  ejich 
flower  scarlet,  which  is  done  very 
rapidly  with  borax,  by  means  of  a  small 
pcncfl  or  a  (lim  woodfln  spUnter,  dipped 
into  the  colotir  and  aftemardi  applied 
t<»  the  centre.  Thifl  is  crenerally  done 
by  little  children  in  those  establiah- 
XDonta  in  Germany  and  FVanoe  wldeh 
■npfily  the  trade  with  orerleflting 
f!oweri<.  Finally,  a  very  cheap  and  a 
very  gooti  recif)e  to  colour  ornamental 
graas  and  moss  a  beautiful  green  :  If 
*  dark  green  is  required,  take  2  OB.  bofl- 
ing  water,  1  OB.  alom,  and  |  os.  dis- 
PoiTed  indigo  carmine  ;  plunge  the 
mows  or  gra^s  into  the  mixture,  sliake 
off  the  liquid,  and  dry  in  an  airy,  shady 
place.  In  the  winter,  however,  they 
should  l>e  dried  by  meanrt  of  fire-hwit. 
If  a  light  green  i^*  reiiuired,  iuld  to  the 
above  mixture  more  or  less  picric  acid, 
aooorauiff  as  a  more  or  le«hght  ehade 
ii  required.    ('Eng.  Mech.') 

China  Grass.— In  regard  to  dye- 
ing, it  i^omewliat  resembles  Tussore  silk, 
bcdug  difficult  to  colour  by  the  ordinary 
metfaodi ;  it  is  therefore  necessary  to 
wnploy  energetic  methfxls,  of  which 
the  principle  con**i8t.H  in  a  j)reliniinary  j 
mordanting  uf  the  hbru.  For  every  10 
lb.  of  grass,  use  100  pints  water  and 
1  lb.  soda  crystalf^  or  caustic  potash  ; 
heat  to  176'' to  194^  F.  (80°  to  90- C). 
work  for  20  or  25  minutes,  and  watih 
thwoughly.  Make  a  bath  of  100  pints 
water,  1  lb.  sulphiu-ic  acid  ;  heat  to 
1  .•58*'  to  1 76''  F.  (70°  to  SO"  C),  work  for 
20  to  25  minutes,  and  wash  imme- 
diately. The  fibre  is  then  ready  to 
reoeiwoidinary  dyes.  ('Mon.Teint.') 

Hats.— The  fulling-stock  may  be 
made  the  vehicle  for  dyeing  or  staining 
all  fancy  colourH,  as  drabs,  l)eavera, 
slates,  mouse,  tan,  rosy  drabs,  and  many 
oihcn.  Some  meken  pertially  dye, 
and  then  complete  the  staining  in  the 
stocks. 

Beaver. — (1)  Take  IJ  lb.  copperas, 
1  pint  pyrolignite  of  iron  diluted  with 
Miliqg  water,  4  oa.  Hofinann's  aniline 
bhie,  4  oa.  indigo  aztrsct  (free  firom 
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vitriol,  or  this  will  turn  it  green),  for 
1  do*,  hats. 

(2)  For  the  fulling-itodks,  for  24  doa. 
3-oz.  bodies  :  1  lb.  common  graphite 
(black-lead),  3  lb.  Venetian  red,  1  gill 
indigo  extract. 

(8)I^ht:  21b.red-ked,loB.indigo 
extract,  1  lb.  common  gnphite,  2|  lb. 

terra  ca«tle. 

Cream  colour:  For  24  do2.  3-os. 
bodies:  2  lb.  red-leed,  2  lb.  common 

terra  castle,  2  gills  indigo  eztreot  in 

liquor,  3  gills  orchil. 

Fawn  colour  :  1^  lb.  burnt  sienna 
ground  tuie,  |  lb.  burnt  umber,  ^  gill 
orchil,  \  gill  indigo  extract  in  liquor. 

Mouse  colour  :  '3^  lb.  common  gra- 
phite (>>lHck-leA<l),  'jfj  lb.  \rcsi  terra 
castle,  2|  gills  indigo  extract  in  liquor, 
4  gills  oicUl,  8  oc  red'leed. 

An  ordinsry  drab  for  soft  hats  :  f  lb. 
common  graphite,  ^  lb.  best  ditto,  3 
gills  orchil,  2  gill.s  indigo  extr.ict  ; 
put  the  graphite  into  a  ptiu,  cover 
with  water,  and  let  down  with  sul- 
phuric acid  at  30*  Tw. 

Slate  :  4  lb.  common  graphite,  4 
gills  indigo  extract,  3^  gills  orchil. 

CHnnamon :  3^  lb.  rod -lead,  2^  lb. 
best  terra  castle,  2|  os.  picric  adid,  | 
gill  indigo  ex t nut,  3  pints  orchil. 
The  picric  acid  if*  tij>t  difvsitlved  in  hot 
water,  and  the  other  ingredients  ai-e 
added. 

Oeneral  Hints. — To  give  the  best 
results  in  fine  fur  hat^.  all  the  hoods 
should  be  shaved  on  a  latlie  before 
proofing.  Many  of  the  best  makers 
assert  uat  this  class  of  goods  will  re- 
tain better  colours  by  l«ing  mordanted 
before  plfR-ing  in  the  logwood  bath. 
('Spons'  Eucyclopeodia. ') 

Z^e>8oap«. — A  combined  soap 
and  dye  may  be  made  by  taking  any 
aniline  colour  and  di.HHolving  it  in 
alcohol  and  water.  Gin  is  commonly 
the  alcohol  used,  4  oz.  of  this  wiu 
4  OS.  of  water  diinolving  2  dr.  of  ani- 
line. Ordinary  white  or  yellow  soap 
\A  shre<lde<l  up  and  the  mixture  worke<l 
into  it  until  tlie  whole  is  a  paste  suit- 
able for  moulding.  The  above  quan- 
tities are  suitable  for  2  lb.  of  soap. 

]>ynbiig  Laon  Curtains.— For 
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a  vellow  or  nge-green,  proceed  as 
lows :  DioeolTa  a  little  picric  acid 
in  water  to  form  a  yellow  liquid  ;  tliis 
will  serve  for  yellow.  For  a  greun  tin^e 
add  a  smuil  quantity  of  deep  lauudry 
UuA.  AddthMetotfaAetardhiiiwhioh 
the  ourtains  are  dipped.  For  a  red 
colour,  make  a  solution  of  Congo  red 
dissolved  in  4  gal.  of  water.  Warm 
UuB,  dip  the  oiutiiiiu,  and  work  them 
about  with  the  hands  to  make  the 
colour  penctntp  ;  then  ^vring,  dip  in 
cold  wuter,  wring  again,  dry  and 
mangle. 

Spirit  Byet.— TheldUowing  dyes 
are  soluble  in  alcohol  (methylated 
apirit^i)  :  Picric  acid,  brilliant  yellow, 
phoHphine,  aurautia,  auranum,  ma- 
genta, ordinal,  add  magenta,  phloxine, 
oerise,  ssfranine,  erythrosin,  ross-ben- 
gal,  coccine,  methyl  orange,  curcumin, 
metnnil  yellow,  naphthol  yellow,  chrys- 
oidin,  clu-ysopheuin,  mandarin,  Hum- 
boMt  Utto^  induline,  spirit  blue,  navy 
blue,  peacoekbtue,  benzyl  blue,  methy- 
lene blue,  rosaniline  blue,  HofFmann 
violet,  methyl  violet,  rogina  purple, 
soid  mauve,  new  violet,  acid  violet, 
metl^l  green,  brilliant  green,  mala- 
ohite  green,  Biismarok  brown,  brilliant 
black,  and  nigroHin. 

Simple  Dyes  for  home  use. — 
The  following  are  specially  intended  for 
thoee  living  in  isolated  dutricta,  where 
special  dyes  and  <1yoing  materials  are 
practically  unavailable. 

First  it  may  be  stated  that  in  almost 
•fwy  case  a  fixing  material  or  fluid  ia 
required,  this  being  usually  terme<I  a 
monlant.  The  common  rule  in  to  use 
alum  for  tixing  ordinary  I'eds,  blues, 
ycUowa,  and  greens,  \  lb.  of  alum  to  2 
gal.  d  boimig  water.  For  dee{)er 
colours,  Ruch  as  black,  purple,  violet, 
and  the  heavy  browns,  aceUite  of  iron 
is  used.  For  scarlets  and  brilliant  reds 
oi  this  shade  **  tin  liquor,"  or  muriate 
of  tin,  is  required.  To  make  this, 
obtain  some  tin  filings  (f»r  pour  some 
molten  tin  into  cold  water  from  about 
6  ft.  height,  which  will  reduce  it  to 
small  }>articles).  When  dried  put  the 
tin  in  a  bottle,  pour  in  12  oz.  muriatic 
acid  (known  aLtu    spirita  oi  salts)  then 


add,  a  little  at  the  time,  8  os.  of  sul- 
phuric acid .  The  latter  must  be  added 
slowly  or  the  hejit  will  break  the  U^tlle. 
When  ebullition  law  (•ea.>^e<l  sstopjx?r  the 
bottle  and  let  it  stand  a  day.  It  will 
keep  good  lor  a  year  or  more.  This 
mordant  can  often  be  obtained  ready 
prepared  at  a  druggist's,  withdireotioiiis 
for  use. 

As  previously  stated  in  this  chapter 
all  gcxxls  to  be  dyed  must  be  wasned 

{K'rfectly  clean,  all  grease,  or  size,  or 
' '  (IreHH, "  being  removed.  P'ailing  this 
the  work  will  finish  {^tchy  or  spottv. 

After  dyeing  goods,  the^  should  be 
dried,  or  at  least  well  au^,  before 
x^'ashingout  the  superfluous  dye.  Silk 
and  merino  dresses  Hliould  not  be 
wrung.  When  hanging  to  dry,  let  all 
shawls  and  dress  goods  be  fastened  up 
by  their  edp^n  so  art  to  dry  evenly. 

Whenever  uwing  lo^'wooil  clii{M  as  a 
dye,  boil  them  for  ^  hour  ;  or  to 
hssten  matters,  they  may  be  tied  up 
loosely  in  a  bag,  and  be  boiled  with 
the  goo<l8  (tliough  it  is  not  so  go<wl  a 
plan) ;  or  the  extract  may  be  used, 
'2k  oz.  of  this  being  equal  to  1  lb.  of 
chips. 

For  W(Hillks  Goods. — Blork. — 
Pre[»are  a  mordant  of  copi>enu<,  }  lb. 
to  2  giil.  of  water,  boiled  together. 
(This  is  slso  known  as  green  ^triol ; 
blue  vitriol  may  also  be  used.)  WTiile 
boiling,  dip  the  g<M>ds  for  al>out  40 
minutes,  airing  them  between  ;  or  the 
goods  may  be  boiled  in  the  solution 
for  15  minutes,  which  is  quicker,  but 
not  quite  so  good.  Have  ready  a  dye 
made  by  lioiling  2  lb.  of  logwotnl  chijifl 
for  ^  hour.  Immerse  the  goods  in  the 
boilmg  dye  for  1  hour,  then  air  and 
immerse  again  for  }  hour ;  or  the 
go<xlfl  may  Ikj  boiletl  in  the  dye  for 
1  hour.  Dry  thoroughly  and  after- 
wards wash  in  suds  to  remove  super- 
fluous dye.  Rinse,  and  then  press  or 
inin  out,  using  a  damp  linen  sheet 
between  the  iron  and  the  dyed  goods. 

Hcarlct. — For  2  lb.  of  goods.  1  oz, 
well  pulverised  coohlseal,  1  os.  oresm 
of  tartar,  r>  oz.  tin  liquor,  water.  BoU 
toj^ether,  tlnMi  put  in  thet^ooil-*  working 
Uicm  about  for  10  miuutes,  afterwards 
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boilijag  tor  1  hour.  Stir  occasionally 
wban  IxMling.  Finally,  wash  in  el«w 
water  and  either  finish  descsibed 
vith  black,  or  dry  in  the  shatle. 

Pink. — The  same  quantity  of  cochi- 
nml  axid  cream  ol  tartar,  but  no  tin 
lic|Uor.  First  boil  1  lb.  of  alum  in  water 
for  the  monlant,  and  dip  the  gcKHls  in 
thi*)  for  1  hour,  then  follow  with  the 
dye. 

Bnvff'Brmm, — ^For  1  lb.  of  goods.  | 

4  OE.  of  cam-wood  ;  boil  tliia  for  20  ^ 
minutes.  Dip  the  goodn  for  |  hour. 
Remove  goods,  and  add  to  the  liquor, 
f  lb.  fustic.  Boil  for  \  hour,  and  dip 
the  goods  again  for  |  hour.  Remove 
g00di4  and  a<ld  J  oz.  blue  vitriol,  1  oz. 
green  vitriol  (cop[)era«).  Boil  up,  and 
dip  again  for  |  hour.  More  green 
▼itriol  will  darken  the  oolour.  It  is 
permanent. 

Madfl*r  Ii(f1.-  V<>T  1  lb.  of  L'oods. 
5 OS.  alum,  1  oz.  cream  of  tartar,  water. 
Boil  together,  then  put  in  the  goods 
and  boU  for  i  hoar.    Take  them  out  , 
to  air  for  a  little  time,  and  Iwil  for  ^ 
hour  longer.    Now  in  another  iwii  put 
sufficient  bran  to  lialf  till  it  and  then 
lin  op  with  water.   Make  it  sUghtly  | 
warm,  and  let  it  stand  until  the  bran  | 
rises.    Skim  off  the  bran  and  put  in 
i  lb.  madder.    Put  in  the  goods  and 
boil  up  slowly.    When  the  water  boils, 
the  dyeing  is  tinished.    Wash  in  suds.  . 

Grrrn. — For  1  lb.  of  srooda.  1  lb.  ' 
fustic,  3^  oz.  alum,  water.  Steep 
until  most  of  the  strength  is  extracts ; 
then  soak  the  goods  onto  a  good  yellow 
is  obtained.  Remove  the  fustic,  and 
add  extract  of  indiijo  (also  known  as 
chemic)  a  very  little  at  the  time  until 
the  desired  green  is  obtained. 

Indigo  ^traet. — This  is  used  for  a  ' 
blue  colouring  and  is  made  as  follows  : 
Take  1  oz.  of  finely  gnmnd  indigo  and 
stir  it  into  }  lb.  of  oil  of  vitriol  and  stir  i 
for  80  nunates.  Cover  over,  and  let  > 
it  reBDsin  for  2  or  days,  giving  it  a  ' 
stir  occasionally.  Then  stir  in  a  J  tea-  ' 
spoonful,  or  lium,  of  carbonate  of  soda  I 
to  neutralise  the  acid.  Store  in  a  glass  I 
bottle,  and  it  will  keep  welL  It  can  ' 
often  lie  obtained  ready  prepared  at , 
druggist's.  ! 


Biuf.-^{1)  For  1  lb.  of  goods,  2|  OC. 
ahim,  H  OK.  eresm  of  tartar ;  water. 

Boil  together,  thflo  boil  the  goods  in  it 

for  an  hour.  Prepare  some  warm  wat«r 
v^itli  indigo  extract  in  it  to  the  colour 
desired,  and  boil  up.  Add  more  indigo 
if  desired. 

(2)  Boil  together  2  pil.  of  water, 
2  lb.  logwr»o<l  chi[)K,  ^  o/..  Bmzil-wood, 
and  I  lb.  green  vitriol  (copperas). 
Strain  olesr  m  the  chips,  then  iwil  the 
goods  in  the  liquor. 

For  CoTTf)N  axd  Linen -Woven 
G<X)D8. — In  all  cases  cotton  or  linen 
goods  should  be  boiled  in  strong  soap- 
sodsisr  weak  lye  to  make  them  clean, 
the  suds  or  lye  Ix'iii;:  tln>n  Qsrefttlly 
rinse<l  out  with  clear  water. 

Black.  —  Some  trouble  is  always 
necesBsry  to  get  a  permanent  black 
on  cotton  gOOOUi.  For  1  lb.  of  goods. 
Take  ^  lb.  sumach  (w(hm1  and  hirk  to- 
gether), and  boil  ^  hour.  Let  the 
goods  steep  in  the  liquor  12  hours. 
Dip  in  lime-water  for  ^  hour.  Add 
to  the  sumach  li<iuor  1  §  o/.  of  c<3pperas, 
and  di}>  for  another  hour.  l)i|)  in 
lime-water  agjiin  for  ^  hour.  Make  a 
dye  of  I  lb.  logwood  chips  boiled  for 

1  hour,  and  dip  the  goods  in  this  liquor 
for  :?  linurs.  Add  ^  oz.  of  biclux)- 
mate  of  potash  to  the  logwotxl  tlye, 
and  finally  dip  1  hour.  Wash  in  clear 
water  and  dry  in  the  shade. 

Blue.— (I)  Boil  together  2  gal.  of 
water.  2  oz.  of  sul[)hate  of  indigo.  an<l 
^  lb.  Dotasii.  Dip  the  goods  and  let 
them  lie  in  this  for  a  day  and  a  night. 
Wring  out,  and  dip  in  a  fixing  biith  of 
J  lb.  of  alum  dissolveti  in  2  pil.  of 
boiling  water.  Let  the  goo<ls  be  in 
this  bath  for  3  hours.  The  goods  are 
best  hung  to  diy  in  open  light  as  the 
colour  is  improved  by  this. 

(2)  Firr^t  Hteep  the  gfMKin  in  an  alum 
fixing  solution,  then  dye  iu  a  liquor 
composed  of  \  lb.  of  chemioal  blue  to 

2  gal.  of  water.  Let  the  goods  be  in 
the  dye  a  day  and  a  niglit. 

(3)  For  cotton  6  lb.,  or  linen  3  lb., 
bichromate  of  potash  f  lb.  dissolved 
in  boiling  water  ;  put  in  the  goods  and 
dip  2  hours,  then  take  out,  rin><' ; 
make  a  dye  with  logwoud  i  1>  >.  ;  dip 

U  2 
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in  ihiri  1  hour,  air,  and  let  stAiid  in 
the  dye  3  or  4  hours,  or  till  the  dye  ia 
almoat  oold,  waah  out  and  dxy. 

Qrccn. — (1)  Dip  the  cotton  in  the 
home-made  blue  dye-tub  until  blue 
enough  to  make  the  green  as  dark  as 
reqnved,  take  out,  dry,  and  rinse  the 
goods  a  little.  Make  a  dye  with  fustic 
I  lb.  ;  l(>u;wo(xl  ;3  oz.  to  each  lb,  of 
goods,  boiling  these  1  hour.  When 
cooled  to  bear  the  hand,  put  in  the 
goods,  move  briskly  a  few  minatss, 
and  let  lie  in  1  hour ;  take  out,  and 
let  thoroughly  drain.  Dissolve  and 
add  to  the  dye,  for  each  lb.  of  cotton, 
'  blue  vitriol  \  oz. ,  and  dip  another  hour ; 
wring  out,  and  let  dry  in  the  shade. 
By  varying  the  f|uantity  of  l(>g^vood 
and  fuc^tic,  any  shade  of  green  may  be 
obtained. 

(2)  For  cotton  or  linen.  First  boil 
the  goods  in  a  fixing  solution  of  alum 
and  water,  then  make  a  dye  of  2  gal.  of 
water,  with  2  oz.  of  indigo,  and  2  oz. 
of  tiimMrie.  Boil  the  goods  in  this 
until  the  desired  tint  is  obtained. 

Yi/Ioip.  First  Ixnl  the  goo<lH  in  a 
fixing  solution  of  filum  iiiul  water,  then 
boil  in  a  dye  made  of  auuatto  or  tur- 
merio  boiled  in  water. 

Sly- nine. — For  1  lb.  of  gocxls.  Blue 
vitriol  1 J  oz. ,  \\'ater.  Diin.solvo  by  boil- 
ing. Dip  the  goods  3  hours,  and  then 
pass  them  through  lime>water. 

Broion. — A  very  good  brown  is  ob- 
tained by  dyeing  for  sky-blue  iwi  Kst  ' 
explaiiiexl,   then    passiiii^    the  ^'oods 
tlirough  a  solution  of  pruckjiate  of  pot- 
ash, i 

Buff. — Boil  together  3  gal.  of  water,  1 
\  lb.  annatto,  and  ^  lb.  potash,  stir-  ' 
ring  well.    Put  the  goods  in  this  and 
letboil for  10  minutes.   Stir  well  all ; 
the  time.    Remove  the  goods  and  put 
them  direct  into  cold  clear  water,  and 
rinse.    Uang  out  to  diy  without  wring- 
ing. 

Silk  Goods.— These  must  first  be 

washed  clean  so  olh  to  remove  all  grease 
or  "finish,"  as,  failing  thi;*,  the  dye' 
may  not  take  evenly,  and  cause  much  ' 
disappointment. 

JHlack. — Take  2  gal.  of  vinsgisr,  and 
boil  this  with  2  lb.  oopperss,  2  lb. 


logwood  chijMi,  and  2  oz.  of  nut-galls 
(bruised).  Let  the  mixture  boil  30 
minutes  (until  it  is  daris).  Drain  off 
the  liquor,  and  boil  the  goods  in  this 
until  they  are  the  shade  desired. 
Rinse  in  clear  water,  and  dry. 

Br&tm,^l)  (Cinnamon).  Pk«pare 
a  solution  by  boiling  2  oz.  of  blue  vitriol 
in  1  gal.  (^f  water.  Dip  the  goods  for 
15  miuuten,  then  run  them  through 
lime-water.  Dip  the  goods  in  a  solu- 
tion of  1  08.  of  prussiats  of  potash  to 
1  gal.  of  water.  Tlie  first  dipping  will 
make  the  goods  bright  blue,  while  the 
latter  will  change  it  to  brown. 

(2)  If  the  goods  are  bofled  in  a  da- 
ooction  of  the  peels  of  green  walnuts, 
a  good  brown  wdll  be  obtained. 

Rctidith- Broion. — Boil  the  gcxxla  in 
a  liqu(»r  made  by  boiling  oak-bark  iu 
water. 

^-.Kiie.— Follow  the  first  part  of 
the  process  for  Cinnamon  brown,  just 

explained. 
Blue, — ^Prepare  a  fixing  bath  of  lib. 

of  copperas  boiled  in  1  of  water, 
and  dip  the  gtKKLs  in  this.  Make  a 
dye  bith  of  1  gal.  of  water,  3  oz.  alum, 
and  suihcient  indigo  extract  or  chemic 
(already  described).  The  indigo  ex- 
tract must  be  added  in  very  small 
quantities  at  the  time  until  the  right 
shade  is  obtained.  The  more  of  tixis 
that  is  ussd  tbsdariEer  the  goods  wiU  bo. 

Crinuon, — For  1  lb.  of  goods.  Dip 
the  goods  in  an  alum  fixing  bath,  then 
in  a  dye  liath  as  follows  :  3  oz.  cochi- 
neal, 2  oz.  bruised  nut-galls,  \  oz. 
cream  of  tartar,  1^  gal.  water.  Boil 
together  10  minutes,  then  allow  to 
cool.  Wlien  a  little  cool  put  in  the 
Koods,  and  boil  up  and  keep  it  at  this 
for  1  hour. 

Ydloxc.—{l)  For  1  lb.  cl  goods. 
Make  an  alum  fixing  solution,  and  add 
J  uz.  of  sugar  of  Iciul  to  it.  Let  the 
goods  be  iu  tiiis  12  hours,  then  take 
out,  and  drsin.  Make  a  dye  with  1  lb. 
d  fustic,  and  dip  the  goods  until  the 
required  colour  is  obtaine^l. 

(2)  For  1  lb.  of  goods.  Take  §  lb. 
of  ydlow oak-bark,  and  boil  fori  hoar. 
Stnun  off  the  liquor,  and  add  o  os.  of 
alum.   Dip  in  this. 
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Orccn.—il)  Proceed  M  for  (2)  yel- 
lour,  mad  before  dipping  in  the  bark 
liquor,  pft*«  the  gtxxls  through  the 
home  blue  dye-tub.  ])ry,  and  then 
lightlj  wash,  and  dip  in  the  bark 
liqiior.  It  wm  take  bettar  if  the 
liquor  is  warm,  not  quite  oold. 

(2)  Prepare  the  bark  li<iuor,  and  ad<I 
extrHct  of  indigo,  a  Uttle  at  the  time, 
working  the  goods  and  lifting  them  out 
to  air  M  eaoi  addition  of  ind%o  is 


Earth  Closets. 

We  are  indebted  to  J.  Donkin,  E«}., 
P.ILI.B.A.,  for  the  following  descrip- 
tion of  his  admirable  system  of  dry 
sanitation. 

In  thew  days  of  "  advanoed '*  aani- 
tary  science  it  is  the  fashion  to  look  at 
the  dry  ffy«<teni  a8  l^'longint?  to  aretro- 
e  movement,  nutwithuHtaudiug  the 
that  water-carriage,  which  ia  the 
itial  feature  of  this  soHailled 
advance,  L?  univertyilly  aflniitted  to  l>c 
wrong,  and  deprecated  l»y  the  tirbt 
scientists  of  the  day.  The  anomaly, 
bowater,  ia  not  ao  diflfeult  to  explain, 
nor  even  to  justify,  in  view  of  the 
facilities  that  water  affonla  for  rapid 
i]|i^pn^l  under  the  crowded  conditions 


I  of  town  or  city  life ;  nevertheleaa  it 
-  i^ould  be  Ijonie  in  mind  that  this 

sj'stem  is  in  the  nature  of  an  expedient, 
to  ]m  iiv(Mtl<  d  wherever  potuible,  and 
that  its  success  necessarily  entails  an 
I  enormoiu  waita  at  a  minoua  ooat, 
I  while  the  dangers  attending  the  reck- 
less and  wholesale  pollution  of  water 
1  constitute  one  of  the  most  pressing 
ievOa  with  whioh  it  ia  noasible  to 
threaten  mankind.    Indaea,  we  might 
fairly  say  that  the  more  perfectly  the 
water  system  is  apj)lie<l,  the  greater 
the  danger  which  muiit  eventually 
ariaefromit. 

It  is  in  view  of  these  evils  that  the 
advantages  of  the  dry  system  V>econie 
more  apparent,  because  this  indictment 
ia  true  of  the  waterHsmriage  ^stem  in 
its  modem  and  most  approved  form, 
when-as  the  disadvantages  attending 
the  dry  ."«v.<teni  adhere  chietlv  to  its 
rude  and  most  primitive  forms  ;  and 
!  it  foUowa  naturally  that  the  more  it  is 
'  improved  as  time  advances,  the  less 
would  l>e  the  inconvenience  entailed. 
In  either  case,  however,  the  principle 
doea  not  admit  ol  any  oompromiae; 
each  system  moat  be  draNtie  and 
thorough  in  its  own  way.  or  results 
follow  which  are  experienced  in  many 
of  the  bo-called  water*closets  abroad, 
and  earth-doaeta  at  home,  where  the 
'  receiver  in  either  case  holds  a  com- 
pound which  is  neither  fluid  enoiigh  to 
travel  nor  6ry  enough  to  crumble,  and 
the  prooeaa  of  diapoaal  ia  rendered  aa 
difficult  as  it  ia  offensive  to  accomplish.  » 
In  fat^t,  it  cannot  }>e  tcKi  plainly  stated 
that  the  suiell  wliich  generally  arise« 
from  the  ordinarj'  form  of  earth-closet 
is  practically  in  proportion  to  the 
'  amount  of  liquid  which  is  allowed  to 
j  collect  in  the  receptacle  provi<led  ;  thus 
it  will  be  found  to  subside  wlien  addi- 
tional earth  (or  other  deodorant)  ia 
added,  and  practically  to  disappear 
entirely  as  a  cfry  condition  is  reached. 

Hitherto  the  chief  objections  to  the 
use  of  the  drv  eartli  system  for  closets 
*  ariae  either  mm  a  faulty  application 
of  the  principle,  or  in  not  carrying  it 
far  enough   to  ensure   its  complete 
i  operation.   Not  very  lung  ago  the  hame 
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thing  might  have  been  Bud  in  respect 
to  the  old,  and  now  obsolete,  methods 
connected  with  water- carriage, and  Hoth 
ca»eH  tend  to  show  thxit  whichever 
medium  i&  adopted,  the  ayHleia  mudt  . 
bo  OBiried  through  aoientifically  and 
oompletely  in  order  to  obtain  BatkfM)- 
tory  results.  Thus,  to  speak  more 
definitely,  earth -closets  which  allow  the  | 
excreta  to  become  mixed  with  solids  ! 
and  liquids  collected  in  one  receptacle, 
certainly  compromise,  if  they  do  not 
actually  destroy,  the  niiviu  feature  of 
the  dry  system,  because  the  liquids 
being  alukys  in  ezoeai  of  tho  adids, 
render  the  process  of  absorption  practi- 
cally impos^sible,  and  put  cleanliness 
out  of  the  question.  Primarily,  it 
cannot  be  questioned  that  nature  clearly 
teacfaM  eeparatioii,  the  urine  being 
separately  secreted  as  well  as  voidetl, 
and  the  main  object  (<f  a  olonot  of  tliis 
kind  siiould  be  to  provide  the  means 
for  aerieting  and  completing  thia 
principle  in  its  ontiiety,  ai\d  where 
this  is  done  it  will  be  found  that  most 
of  the  objections  to  which  the  dry 
system  has  been  open  in  the  past  will 
&appaar. 

Clearly,  therefore,  it  is  essential 
that  an  earth-closet  should  be  con- 
structed in  such  a  way  as  to  keep  the 
dry  principle,  aa  lir  as  poenblo,  intact, 
not  merel^jr  in  tho  perfunctory  use  of 
earth,  or  any  other  dry  agent  a<lopte<l, 
but  by  at  once  Uiking  advantage  of  the 
natural  iiupulses  of  the  bod^\  and  per- 
f acting  the  separation  whidh  nature 
conmienoes.  This,  however,  can  only 
be  attainetl  by  pnividing  a  dual  con- 
tainer, or  separate  receptacles,  so  that 
anj  mixmg  of  putresciblo  matter  with 
'  wiMter  or  urine  in  avoided,  and  each  is 
rendcre<l  harinlt^Ms  by  the  dry  and 
Bepit  Mte  treatment  which  the  problem 
requires. 

in  order  to  render  thodetails  of  this 

principle  more  easy  to  follow  than 
would  be  poHisible  by  closer  verbal 
description,  several  illustrations  are 
given  whidh  fully  indicate  the  various 
parts  of  the  scheme,  and  thus  show  the 
practical  means  which  tlie  author  lias 
adopted  with  increasing  success  to 


obtain  the  objects  in  view,  vis.  Separa- 
tion ;  Evaporation  of  the  Urine ;  Diy 
and  portable  products  ;  Xo  offensire 
smells  ;  and  Full  manurial  value. 

In  the  most  modem  arrangemeute, 
a  vassal  Is  plaoad  in  front  for  ths 
exclusiva  reception  of  tho  fluid  mattor, 
while  a  separate  container  is  provided 
behind  to  receive  the  solid  excreta  and 
the  earth,  the  latter  being  jsupplied 
from  a  hopper  at  the  back  (tf  the  aeat^ 
and  regulated  by  a  shute  valve  of 
simple  construction,  which,  by  a  single 
action,  both  deUvers  and  distributes 
the  earth  simultaneouslj. 

When  •  dosai  is  ananged  in  thia 
way,  the  question  of  separation  offers 
no  difficulty  wliatever  in  the  case  of 
either  sex.  It  is  abeolutely  automatic 
and  certain  in  action,  and  by  no  possi- 
bility, with  fair  usage,  cau  the  liquids 
enter  the  bucket,  or  (iiesolidn  touch 
the  pedestal.  Ileuce,  the  soil  recep- 
tado  is  always  in  a  diy  condition,  in 
which  the  natural  process  of  humifioa- 
tion  is  most  active,  and  the  operation 
of  removal  or  distribution  most  easily 
perfmned. 

It  will  be  seen  that  thia  method 
p'eeents  a  wide  contrast  to  the  earlier 
systora  now  in  use,  in  which  both 
forms  of  excreta  are  collected  in  the 
same  bucket,  generally  resulting  in  an 
j  <^Ebnsive  and  dangwous  dop  emitting 
even  woi-^e  ga^os  than  the  sewer,  antl 
compelling  the  nece8.sity  for  air-light 
j  covers,  witik  arrangements  fur  special 
I  deansing    and    disinfection  before 
re-u»e  is  possible.    By  tho  ])lan  of 
HejHiration  before  referred  to,  the  con- 
>  tents  leave  the  bucket  practically  clean, 
'  and  withoui  the  least  smell  or  offtnce 
I  in  any  way.    The  treatment  of  the 
urine  is  then  on  much  the  same  princi- 
pleas  the  Moil.    In  the ai.se  of  a  .simple 
garden-closet  it  may  be  conduct^xl  to 
I  the  earth  direct^  if  the  other  condi- 
tions are  suitable,  or  conveyed  by  open 
clmnnels   charged    with   sawdust  or 
other  deodorant,  by  which  it  will  be 
readily  absorbed  or  distributed. 

It  may  also  be  treated  by  evapora- 
tion a«  in  Figs.  1  and  2.  In  this 
case  the  door  of  the  closet  may  be 
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rairicd  a  step,  and  the  urine  nllowed  to 
fall  iiito  a  poroua  trough  iu  a  venti- 
lated ipMe  iiiid«nie«t1>,  whieh  is  sup- 
plied with  mme  such  matoiialtti  earth, 
pent.  Kiwdust,  fine  coke,  or  carbon. 
Naturally,  the  larger  the  surface  ex- 
poaed  to  the  air,  the  sooner  evapora- 
tifln  will  ensue.  Peat  or  sawdust  has 
bean  found  to  absorb  about  eic;ht  times 
ite  own  weight  in  urine,  while  the 
C^Mcity  of  the  other  ageuts  will  vary 
to  four  tbiiit  their 


given  off  in  the  form  of  vapour,  with- 
out any  otl'eniiive  odours  wliatever. 
No  ohemiflal  antiaeptie  or  deodoraot  la 
necessary  to  obtain  thiB  result,  the 
only  etwentialfi  being  that  the  agent  or 
medium  used  should  be  of  a  loose  and 
afaeorbent  nature,  and  the  more  air 
that  ia  admitted  the  better  the  nralt. 
The  rate  at  which  evnpomtiaQ  actually 
takes  place  will  naturally  depend  u]>on 
the  quantity  of  urine  admitted  iu 
rdatioD  to  um  evaporatiiig  foifiMse  as- 


F»  1. 


weight,  and  when  the  conditions  are 
mwiged  aa  deaeribed,  the  evaporation 
will  go  on  automatically  and  for  an  in- 
definite lenj^h  of  time.  The  process 
may  be  explained  by  the  fact  that  the 
salts  and  solids  held  in  suspension, 
whieh  emit  anch  dSaagreeaMe  odoun 
when  evaporating  under  ordinary  cir- 
cum!*tance«,  undergo  nitrifaction  when 
brought  into  contact  with  earth  or  any 
of  m  eubetanoea  named,  with  the 
result  that  the  tiolids  are  left  behind 
in  the  earth,  and  the  water  alone  ia 


posed,  and  the  climatic  conditions 
preraOing;  but  the  principle  admita 
of  application  on  any  convenient  scale. 
It  would,  however,  \ye  a  comparatively 
simple  matter  to  arrange  the  various 
parts  BO  that  the  provision  for  evapora- 
tko  shall  atleaat  oalancc  or  preferably 
exceed  the  amount  of  fluid  likely  to 
be  mlmitted.  But  even  if  the  in-take 
should  by  cliance  exceed  the  ab- 
Borbing  capacity  of  the  bed  provided, 
no  further  trouble  need  bo  antidpated 
than  that  the  eurplua  or  filtrate  would 
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run  into  thf'  PurroundinK  earth  an  a 
comparatively  pure  and  colourletw 
wftter.  At  intflrvalB  of  1  to  8  months, 
or  even  iwm,  it  mii^t  be  felt  desimble 
to  change  or  urc  the  earth  in  the 
contact  bed  or  evapomtxir  ;  but  lis  it 
aasumea  a  form  scarcely  to  be  distin- 
gniaiied  from  the  oraiiuuy  garden 
mould,  the  removal  preeente  none  of 
the  usual  diffirultios  and  riskn  attend- 
ing the  niixLHi  sytitem^,  and  the  pro- 
duct Ib  always  of  the  highest  oommer- 
oial  value  ai  a  fMliier. 


in  the  drawing.  Ti  is  only,  perhaps, 
needful  to  say  that  the  top,  which  in 
the  ordinary  way  fonuB  a  seat,  is  here 
adapted  for  standing,  whila  the  spaoa 
under  the  floor  l)ecomc8  a  ventilating 
shaft  rij^ht  through  fur  assisting  evapo- 
ration in  the  trough,  or  earth  below, 
receiving  the  fluioB.  Then  on  tho 
Iiandle  being  pulled  as  indicated,  tba 
airth  is  promptly  diacluu^ged,  and  the 
shutc  returns  to  its  normal  position  by 
a  weight  or  spring. 

]>ispoMa  of  SarttL— 


In  Fig.  2  will  be  seen  an  illustra- 
tion of  a  dry  closet  on  the  sejjarat- 
iug  principle,  but  at  the  same  time 
adapted  to  native  Indian  customs, 
with  a  view  to  meeting  some  of  the 
difficulties  experienced  in  that  country. 
The  principle  being  much,  however, 
the  same  as  in  those  already  described, 
it  is  scarcely  necoHsjiry  to  enlarge  on 
the  details,  which  are  sufficiently  clear 


method  the  bucket  is  removed  by  a 

trolley  somewhat  similar  to  ii  Iwirnjw 
I  with  handles,  when  it  can  be  wheeled 
I  on  to  the  ground  direct  or  removed  in 

any  other  convenient  way. 

Another  mctliixl  is  sh^wn  in  Fi^.  1 

by  which  the  8|)ace  l)ctween  the  bucket 
'  and  the  cart  is  bridged  over  by  a  skid 
,  with  grooved  sides,  and  the  buelM^ 

beiQg  mounted  on  wheels,  can  be  easilj 
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run  up  or  down  the  ekid,  the  coutentB  .  bed  is  covered  by  a  nloping  ili>or  with 
tipped  Into  the  OHtt  as  indicftted,  and  '  opening  at  bottom  which  admiu  of 
tba  bucket  raplaoed.   The  soil  ftom  \  thorough  ventilation. 
tlMWck)ietiiiiajbddi]gm«toiioe,or  ;    For  furthar  inlommtiiim  on  Uua 


3.— OamtBAi.  SxcTioK  thbooor  Cumkt  axi>  Siitcb. 


iteflkod  for  »  Ibw  wodn,  and  Aowed 

to  humify,  or  even  re-used  3  or  4  times 
if  HuflBcient  interval  is  allowed  between 
for  the  natural  amalgamation  to  take 
plao  nd  Una  without  any  appred- 
abla  datorioration  of  its  abaorbont 
fr^wcr  or  dinftimable  nneU  ariring 
from  it. 

To  enaure  the  proper  action  of  all 
earth  or  diy  cloaets,  H  ii  important 
that  the  earth,  ash,  or  other  agent 
should  be  properly  sifted  and  fairly 
diy .  The  former  proc^  can  be  readily 
acoampUahed  by  an  ordinary  sieve  of 
not  loM  than  four  meshes  to  the  inch ; 
and  no  artificial  heat  ia  required  for 
the  latter. 

An  alternative  arrangement  is  shown 
hi  Hg.  8,  m  whksh  the  aofl  bucket  ia 
divided  hy  a  partition  which  obviiitcs 
the  nee  of  »  special  nedestal.  Theaah 


subject,  readers  are  referred  to  Mr. 
Donkin's  pamphlet  on  'Oonawvanqr 
or  Dry  Sanitation*  (E.  ft  F.  N.  Spon, 
Ltd.). 
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Ebonitb  and  Vttlcanitk 

{Su  (dio  India-Kubbeb.) 

(a)  These  two  raatenals  an*  prac- 
tically the  8!»me  subsUmce  tlie  main 
difference  being  in  the  colouring  mate* 
rials  used.  Tliflgr  oonsist  of  india- 
rubber  and  sulphur,  practically  the 
*irne  as  vulcanised  india-rubVjer,  but  a 
greater  heat,  and  time,  are  employed  to 
vulcanise  the  oompoimd.  To  prepare 
it  as  sold  in  the  form  of  comb^, 
toib't  and  faiiry  articles,  the  rubl^er  in 
worked  in  a  m.wticatiiig  nuichine  with 
the  proper  quiiutity  of  sulphur,  and 
when  tlKiroughly  mixed  a  suffloient 
quantity  is  put  into  a  mould  of  the 
right  shape  made  of  plaster  of  I'aria. 
or  other  material  which  will  not  com- 
bine  with  sulphur,  and  exposed  in  a 
steam  boiler  to  a  heat  of  815^  F.,  and 
a  pressure  of  alx>ut  12  lb.  to  the  inch 
for  2  hours.  It  is  then  n'rnove<l  from 
the  mould,  and  fmished,  and  polished 
exactly  in  the  same  manner  as  ivonr. 
The  application  of  heat  as  above  with- 
out a  stejiin  pressure  is  sufficient  to 
vulcanise  or  harden  the  compound, 
but  the  rSBult  is  not  always  m  latis- 
fwtoiy,  as  the  matsrial  is  liable  to 
he  |xm)Urt,  if  not  compressed  whilst 
hanlening.  Gutta  percha  may  be 
treated  in  exactly  the  same  uuiuuer  as 
rubber,  and  oaimot  be  distinguished 
from  it,  but  is  ratlier  more  troublesome 
to  work.  The  vulainite  may  be  turned 
or  carved  in  the  same  way  as  ivory, 
with  the  advantage  that  it  may  be 
moulded  to  the  required  form  without 
tbt^  ^'reat  wjuste  which  attends  ivory 
Civrviiii;.  It  is  also  much  less  liable  to 
fracture.  The  smaller  the  proportions 
of  sulphur  in  the  rubber,  and  the 
lower  the  temperature  used,  the  softer 
and  more  elastic  will  be  the  rubber. 
About  10  or  15  per  cent,  of  sulphur, 
and  a  temperature  of  270^-276^  F. 
for  4  hours,  mil  make  an  elastic  rubber ; 
30  per  cent,  of  .sulphur  an<l  atcmpom- 
ture  of  :51.'>^  F.  for  2  houin  will  moke 
a  hard  vulcanite  like  ivory. 

(ft)  To  make  vulcanite  about  equal 


ports  of  rubber  and  sulphur  are  used 
to  which  is  added  alH)ut  7  \.n  10  per 
cent,  of  lamp-black.    These  are  all 
worked  together  in  the  mssliOBting 
maehine.    A  very  useful  vulcaniser 
for  small  gtxKls  is  that  ma<le  for  dental 
work.    It  usually  takes  the  shape  of  a 
cylindrical  iron  vessel  with  bolted-on 
lid,  and  fitted  with  a  presrare  gauge, 
thermometer,  and  safety  valve.  Per- 
fomted  divisions  are  put  innide  f(ir  the 
articles  to  ret»t  on.    With  the  simple 
vuksBoissn  the  rsquirsd  hsat  is  ob- 
Uined  by  putting  a  little  water  in  the 
Ixjttom  of  the  vessel,  then  lighting  a 
burner  underneath  to  creat*?  8te^ini 
wliich  soon  reaches  a  high  pressure  and 
temperature.   The  safety-valve  is  set 
to  blow  off  at  the  proper  pressure. 
I*arger  vulcanisers  are  steam  jacketed, 
wliich  is  no  advantage  except  where 
high-preasure  stsam  Is  ftvailalHe.  The 
heat  lor  vulcanising  should  be  slowly 
raised,   the  wholes  prrx'csn  l)oing  ex- 
tcnde<l  to  about  4  hourn,  the  tinal  and 
highest  temperature  being  150^  C. 
(802O  P.).   In         works  the  vul- 
oanising  chamber  is  a  hoiimitsl  e(y* 
lindrical  oven  with  door  in  one  end, 
free  hish«pres8ure  steam  being  used, 
suppUed  to  the  interior  (without  % 
jacket).   It  may  be  explained  that 
the  pressure  and  tem]icniture  of  stoam 
go  together,  and  for  '.W2P  F.,  the 
steam  pressure  would  be  65  lb.  on  the 
gsuge. 

(c)  Vulcanite  can  be  worked  with 
ordiimry  wotxl  cutting,  sawing  or  turn- 
ing tools,  as  it  works  much  like  ivory. 
It  is  desiraUe  to  keep  vulcanite  oool 
when  working  it,  as  it  heats  rapidly 
and  softens  with  heat.  At  the  boiling 
point  of  water  vulcanite  can  l»e  bent 
and,  when  cold,  will  retain  its  new 
shape.  At  a  little  higher  temperature 
vuloanite  is  soft  enough  to  be  im- 
presHod  with  »  pattern,  or  to  be 
moulded. 

(cf)  The  following  are  useful  hints 
which  appeared  in  the  '  American 
Machinist,'  relating  to  the  woridng  of 
ebonite. 

The  best  qualities  show  on  fracture 
a  brightness  something  of  the  nature 
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of  jet,  and  the  poorer  mri»  a  com?- 
spondinp  dulnejw.  Althoug}i  an  appar- 
ently eatij  material  to  mactune,  its 
iTMring  effect  on  outtang  tools  k  oom- 
pATfttiirdy  giwt.  In  sawing,  turning, 
planing,  or  millingj  the  be«t  speed  is 
tliat  at  which  brass  ia  machined,  and 
milling  should  always  be  accompanied 
bj  the  free  vie  of  soap  and  water, 
having  regard  to  the  fact  that  a  mill- 
injc:  cutter  i»  an  expensive  tool  ;  but 
for  turning  or  sawing,  lubricants  are 
in  tbe  way,  on  aooonnt  of  the  ipatter- 
ing  round  of  ebonite  outtinge  and 
soapy  water. 

\Vh€'n  turning  ebonite  it  i«  alNSTiya 
preferable  to  leave  the  tools  dead  hard 
with  a  lot  of  **  nke**  on,  and  to  Uke 
aa  deep  a  cut  as  po«mMe,  with  a  bIow 
feed*.  Herein  will  Vx*  found  the  advan- 
tage of  the  tool -holder  ^stem  for 
turning  tools,  in  which  th6  cutter  can 
he  tak«i  out  and  replaced  hf  a  fresh 
one,  saving  thereby  a  good  many 
joumevH  to  the  grindstone  ;  for  the 
moment  a  cutter  becomes  dull,  which 
is  frequent.:  instead  of  entting  it 
'*  bums  *'  the  surfMse  of  the  material, 
and,  of  course,  militates  against  the 
prrxlucCion  of  good  work.  When  tap- 
ping ebonite  the  writer  has  always 
mond  soft  soap  to  he  the  hest  lubri- 
eant. 

Oil  Hliould  never  lie  used  aw  it  works 
into  the  material  and  in  time  rots  the 
thread.  T^ps  made  of  rod  brass  will 
be  found  useSful,  for  if  a  dozen  or  two 
hole?<  are  executed  with  an  ordinary 
tap,  it  will  be  comparatively  UMch^Mu  on 
metaL  Biass  taps  are  eanily  made, 
and  last  almost  as  well  aa  steel. 
Reamers  of  Virnas  can  be  used  in  the 
aame  manner  ;  an  ordinary'  none  type 
with  four  saw-slits  made  in  the  eud, 
and  a  tapped  hole  admitting  a  taper 
screw  lor  expanding  the  tool  ss  it  he- 
come5»  worn,  w  aw  handy  and  as  cheap 
a  metliod  of  reaming  boles  in  ebonite 
as  the  writer  knows  of.  When  worn, 
it  can  be  headed  up  easily  and  made 
ready  for  use  again.  In  ^;h(>l)s  where 
ebonite  is  usetl  it  is  nearly  always 
foun<l  neceHHary  to  do  a  lot  of  sawing, 
and  it  will  be  found  beet  not  to  use 


expensive  tools.  Tlio  writer  has  seen 
g<xxl  saws — properly  grouiifl  for  cletir- 
auce — rendered  useless  after  a  day's 
wovk  on  this  materiaL  and  has  fonnd 
home-made  sheet-steel  saws  as  good  as 
the  more  expensive  ones  for  cutting, 
besides  bdlng  more  readily  sliarpeued, 
the  necessary  clearance  being  given  to 
them  by  setting  the  teeth  over  nde- 
ways.  Although  of  a  brittle  nature, 
the  thinnest  sheets  can  he  worked  in 
the  press  up  to  a  thickness  of  about 
*02  in.,  keeping  the  tools  and  mate- 
rials warm  by  means  of  a  gM-jet,  and, 
although  the  stampings  come  out 
rather  rough  on  the  edges,  they  will 
be  found  suitable  for  jobs  where  a 
smooth  edge  is  not  desired. 

In  polishing  ebonite,  after  taking  all 
tmils  marks  out  with  emer}'  jwiper 
(commencing  with  F.F.  and  iiiii-^hing 
with  No.  1.  hhie-blaek  Wench  pip>er) 
a  lap  of  hard  felt  chargotl  with  bath 
brick  and  oil  is  U8e<l,  after  which 
another  lap  chi\rged  with  rottenatoue 
and  oil  will  be  found  to  give  good 
reralts :  at  the  lame  tame  taking  osre' 
not  to  exercise  too  much  pressing,  for 
an  excess  of  fiiction  "burns"  the 
surface  of  the  eltouite,  rendering  it  in- 
capable of  taking  a  high  pdSdi.  If  a 
deadflmsh  is  desired,  all  that  is  neces- 
saiy,  after  using  the  emerj'  cloth,  is 
for  the  surface  to  Ik^  niM)ed  over  with 
a  cluth  damjxxl  iu  ^larathu. 
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Fin.  4. 


fiiohroaiftto.  —  (a)  Bichromate 
batteries  of  bottle  shafie  at  in  Fig. 
4,  with  2  carlK)ii  plates  ^  a  sliding 

rod  and  movable  zinc  plate,  are  ven' 
extensively  used  by  experimenters 
and  lootaran»  beoanae  tbey  are  always 
ready  for  bdng  put 

to   work   with  one 
motion  of  the  hand, 
not  necessitating  any 
other    preparation ; 
and  as  soon  as  the 
desired  result  is  ob- 
tained, the  battery 
can  be  put  oni  of 
action  with  the  same 
facility.     a  is  the 
bottle  ;    b,  a  brass 
cap  for  the  top  ;  c, 
a  disc  of  ebonite,  to 
which    the  carbon 
plates  are  fastened ;  rf,  a  binding  screw, 
connected  with  the  2  fixed  and  parallel 
carbon  plates,  between  wMeh  is  sus- 
pended a  zinc  plat«  of  a1x)ut  half  the 
length.    Thi«  plato  of  zinc  is  fixed  on 
a  brass  rod,  whose  extremity  is  shown 
at/,  made  to  slide  up  and  down  in  a 
bnun  tube,  which  is  either  oloae^ftt^ig 
and  split,  or  looaely-fitting  and  pro- 
vided with  a  set-screw.    In  cither  case, 
it  must  be  connected,  by  means  of  a 
copper  band,  with  the  terminal  e. 
The  excitant  is  a  tttamte<l  solution  of 
potjish  bichroinato,  to  which  is  ad«le<I 
-jL  volume  of  sulpliuric  iicid  ;  another 
should  be  added  after  the  battery 
has  worked  for  some  tame,  when  it 
begins  to  become  weaker  in  aotion. 
For  all  purjx>se8  where  a  strong  current 
is  required  at  iutervala,  such  as  the 
workmg  of  induction  ooib,  medical 
coils,  small  electoo-magnetic  machines, 
and     laboratory    ex|>eninciits,  this 
bjittery  is  by  many  preferre<l  to  all 
others.    The  prices  of  such  butteries 
range  from      6d.  to  2Am,,  according 


to  the  aiaes  and  number  of  the  plates, 
8  carbons  and  2  zincs  being  employed 
in  the  largest  apparatus  of  the  kind. 
Amitteurs  can  hardly  make  this  kind 
of  batteiy  so  cheaply  as  it  can  be 
bought,  because  the  bottles  are  high 

in  price  unlessorderod  in  large  numben 

I  at  a  time. 

(6)  For  this  reason,  Wiesendanger 
I  devised  a  form  of  bichromate  batteiy 

j  having  all  the  advantages  of  the  one 
descril)e<l  above,  and  which  can  ]>e 

j  made  by  amateurs  at  a  fraction  of  the 

I  prices  quoted.  To  make  such  a  bat- 
tery,  take  a  mxumalade  jar  ^,  measur- 

I  ing  inside  aliout  5  in.  by  2^  in.  dia- 
meter at  the  top.  (Jet' 2  pl.ites  of 
carbon,  each  5  in.  by  2^  in.,  and  a  zinc 
plate  (with  terminak)  of  the  same 
dimensions.  Cut  2  pieces  of  thin 
mahogany  board,  in.  by  ^  in.  by 
A  in.,  and  a  clamp  c,  such  tw*  shown  in 
Fig.  5*   The  damp  e  should  have  a 


na.i. 

ring  at  a,  at  the  top,  bo  that  it  can  be 
sus}jende<l  from  the  htx»k  ft,  when  the 
battery  is  not  in  actual  use.  The  2 
pieces  of  wood  dm  put  right  and  left 
to  the  top  of  the  zinc  plate  /,  as  shown, 
the  2  cary)ous  r  to  the  right  and  left 
of  the  pieces  of  wood,  and  the  whole 
arrangement  is  clamped  by  means  of 
the  top-clamp  e,  Tne  frame  can  be 
made  \vith  a  piece  of  bent  brass  strip 
/i,  9  in.  X  ^  in.  x  ,\  in.,  to  which 
the  upright  bi-ass  rod  i  is  soldered  ;  or 
it  may  be  made  of  stout  bniss  wire, 
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No.   7,  altogether.     In  either  cji^e.    thcimnilierof  Viichromate  cellsrequired 


there  will  \ni  so  much  ehw-iticity  in  the 
ring  A,  thut  it  can  eadilv  be  put  on, 
•od  will  bold  firmly  on  m  top  of  tbe 
JMT.  This  frame  can  be  bought  read^ 
made  for  10</.  When  the  battery  w 
to  be  Uised,  the  platen  are  iiimde  the 
jar  and  in  uw  liquid,  supported  by  the 
pnojectang  aide  of  the  wooden  pieoee 
ri  ;  when  out  of  use,  the  plates  .are 


to  give  an  electric  light  :  6  l-t|t.  cells 
will  give  a  small  liglit ;  12  yield  more 
then  double ;  24  afford  m  true  voltaio 
arc  and  a  brilliant  lif^t ;  60  produce  a 
light  of  1500  ciindle  power.  Up  to  50 
iHjt.  cells  it  is  best  to  connect  in  series ; 
any  greater  number  should  form  a 
separate  parallel  circuit ;  and,  fimUly, 
the  negative  wire  from  each  serien  is 


lift«tl  and  .su^j)euded  from  the  h(x)k  h,  led  to  one  screw  of  the  lamp  and  the 
by  means  of  the  ring  a,  at  the  top  of  .  positive  to  the  otlier.  By  tlusamuige- 
the  terminal  clamp.  ment,  the  electromotiye  foroe  of  the 


(c)  Trouv^  conKidemb^  ini|XWed 
the  bichrfimate  battery  by  supersatu- 
rating the  exciting  fluid.    Ue  takes 


battery  ie  not  increased  (that  of  50 
cells  being  usually  enough),  while  the 
resistance  of  the  elenients  that  are 


21  dr.  of  potash  bichromate  powder  to  doubled  is  halved.  The  guiding  rule 
1  pint  water,  and  adds,  after  shaking,    forgroufanga  given  number  of  elements 

drop  by  drop,  63  dr.  sulphuric  acid,  is  to  effect  it  so  that  the  internal  re- 
The  liquid  w^rms,  and  the  salt  din-  siytiiuce  hhall  |ual  the  extern'il.  Not 
solvefi.  No  cyrstals  form  on  cooling,  •  more  than  ^  hour's  contiuuous  light 
norarechroine<«]tuier7stalidepositMl  \  can  besot  from  any  bichromate  battery, 
in  the  cell.  Tlie  electromotive  force  (Urquliart  and  Webb. ) 
of  the  12  element  cell  is  2  volts  with  Bunseil's. —  (a)  Bunsen's  zinc- 
fresh  solution,  and  the  intensity  of  carbon  battery  is  a  modification  of 
the  current  at  the  beginning  of  a  short '  Grove's,  the  only  difference  from  the 
circuit  is  118  amperes.  The  resistance  '  latter  being  the  substitution  of  carbon 
is  0*07  ohm  ;  4  batteries  working  a  for  j)latinum  foil.  The  rarlxin  rod  or 
Gramme  machine  have  produced  14  '  plate  becometi  brittle  in  time  through 


kilogrammeters  of  work  durmg  3  hours 
wttbimt  weakening  in  power, 
(d)  In  wofUng  bichromate  batteries. 


the  action  of  the  battery,  and  should 
therefore  not  be  too  thin  ;  this  neces- 
sitates a  much  larger  porous  cell  than 


never  place  or  leave  the  zincs  in  the  '  in  Orove'n  element,  and  makes  the 
excitantwheuthecurrentisnotueeded;  ,  battery  more  bulky.  It  is,  however, 
remove  them  the  instant  the  batteiy  1  to  be  preferred  to  Grove's  for  (1)  it  is 
is  out  of  use  ;  and  when  in  use,  do  not  |  much  less  expensive,  and  (2)  owners 
let  them  rest  in  the  fluid  for  5  minutes  of  Grove's  lottery  experience  that  the 
without  disturbing  cither  the  plates  or  valuable  platinum  yilates  otTer  a  Iwd 
the  fluid.  The  great  defect  of  these  ,  temptiitiou  to  workmen,  and  at  times 
batteries  is  the  want  of  dnmlation  in  i  disappear  in  a  mysterious  way. 
the  fluid,  and  consequent  decrease  of  In  fig.  6,  A  represents  a  single 
the  current.  By  applying  heat  8uffi-  element  of  Bunsen's  battery,  a  in  the 
cient  to  cause  agitation,  the  current  outer  cell  made  of  glass,  earthenware, 
will  retain  its  vigour  almost  till  the  I  or  vulcanite,  the  zinc-plate  bent  round, 
adtttion  is  exhausted.  Spent  flnid  may  |  with  a  binding  screw,  b,  at  the  top. 
be  evaporated  down  to  recover  the  f\  a  round  porous  cell,  with  a  wooden 
chrome-alum  usually  formed.  A  very  lid  at  the  top,  through  which  a  car 
convenient  form  of  compound  bichro-  stick  or  rod  passes  ;  another  binding 
mate  battery,  is  to  have  the  plates  at-  <  screw  d  w  attached  to  the  top  of  the 
tached  at  top  to  a  support  which  can  carbon-rod.  The  wooden  lid  at  t}i<> 
be  ralse<l  by  allowing  it  to  depend  by  topis  not  absolutely  necesMary  ;  inj*te;id 
strings  from  a  spindle  ;  on  revolving  of  it,  a  clamp  binding  screw  may  be 
the  latter,  the  strings  coll  on  the  spindle  i  fixed  at  the  top  of  the  carbon  (see  B^. 
andniseaU  thephOesat  onoe.   As  to  I  Ovbon  is  a  vecy  porous  aubstanoe ;  if 
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the  top  in  uot  protected,  the  acid  will 
rise  in  it  by  capill^  attraoUon,  and 

Hoon  destroy  metallie  flxtureii  by  oxi- 
dation. For  this  reason,  tho  top  of 
each  carbou  plate  or  nxl  should,  before 
beiug  firat  used,  be  soaked  in  hot 
melted  paraffin  v^^ax. 

If  artificial  avrbon  is  use<l,  it  is  put 
in  the  outer  cell  ami  shajxnl  like  C,  in 
Fig.  6«     Xbe  carbou  rod  deiicribed 


Vto.9, 

t 

need  not  bo  carefully  s<|uared  up — it 
may  be  of  very  irregular  shape  ;  pieces 
of  the  hard  ooke  obtained  a^  scurf  in 
gas  resorts  are  sometimes  employed, 
without  I  wing  finislied  up.  If  a  battery 
is  fitted  up  with  8uch  pieces*  of  carlx>n, 
the  latter  should  be  as  uearly  as  pos- 
obla  of  equal  aise. 

Strongeat  nitric  acid  is  put  into  the 
carbon  cell,  and  acidulated  water,  1  to 
10,  or  1  to  12.  into  the  zinc  cell. 
The  action  is  simiiar  to  that  in  Qrove's 
oeU. 

(6)  An  improTement  upon  the 
common  practice  of  simply  clamping 


the  carbon  by  a  binding  clamp  of  brass 
for  theoonneetjon,  ia  to  give  thA  block 
a  heading  of  Ittd.    Dry  the  head,  cut 

a  notch  or  two  around  it  J  in.  fmm  the 
end ;  melt  the  lead,  and  pour  it  into 
some  square  mould ;  before  it  sets,  dip 
iu  the  carbon  end ;  allow  to  solidify 
before  removal.  While  still  hot,  tho 
binding  screw  may  be  soldered  on,  and, 
before  it  cools,  the  whole  should  receive 
aoQ^^  of  aheUao  ezoepi.  for  the 
pointa  of  contact  which  piuat  be 
scraped  bright  or  filed. 

The  force  of  the  Bunsen  iucreasea 
after  setting  up  for  about  an  hour,  and 
the  full  effect  is  not  attained  until  the 
acid  HOixks  throut;;]!  the  porous  cell. 
Carbons  are  not  afiected,  and  last  any 
length  of  time.  The  zinc  is  slowly 
oonsumed  through  the  mercury 
coating. 

(c)  E^h  element  is  composecl  of  a 
glass  vessel  which  is  lialf  hlled  with 
nitric  acid  at  36°-40°  B.,  and  which 
receiveaa  hollow  cylinder  of  pulverised 
coke,  moulded  and  cemented  at  a  high 
temperature,  by  sugar,  t^um,  or  tar. 
At  the  upper  part  of  tliis  cyUuder, 
where  it  aoea  not  dip  into  the  aoid,  m 
copper  collar  is  fixed,  whidi  maj  M 
tightened  at  will  by  means  of  a  screw. 
A  copper  band  or  ribbon  is  fixed  to  the 
collar,  and  may  be  connected  with  the 
sine  of  another  element.  A  poroue 
potx;elain  cell  is  placed  inside  the 
coke  cylinder,  and  contains  a  diluted 
solution  of  sulphuric  acid,  1  part 
aeid  and  9  water,  into  which  ia  put 
a  bar  or  cylinder  of  zinc  stronf^ 
.■iinalgamate<i,  or  covered  witli  mercury. 
When  a  Uktterv  of  several  elements  is 
to  be  formed,  the  coke  of  the  first  ele* 
ment  is  connected  with  the  sine  of  the 
second,  and  so  on,  and  the  apparatus 
is  completed,  at  one  end,  by  coke  com- 
municating with  the  anode,  and  at  the 
other,  by  a  sine  connected  with  the 
cathode,  or  object  to  be  eleotrcplatad. 
In  thus  apjwmtus  the  surface  of  the 
avrlxin  in  much  greater  than  that  of  the 
zinc ;  tliis  is  a  wrong  disposition,  since, 
generally,  the  intensity  of  the  current 
is  in  direct  ratio  with  the  surface  of 
the  zinc  corroded,  provided  that  thia 
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warhuoB  be  oppositeaiid  parallel  to  that 

of  the  carbon. 

(<f)  ^UTi^tn'.f  }f<»l!fif(i  hy  Archr- 
rcrjtt. — This  bftttery  Lj  preferml  by 
^Id  and  silver  piateru.  Each  elemeut 
a  oompond  of  an  exterior  veasel  or  pot, 
moei  geoeraUy  of  Btone  ware ;  acylinder 
of  zinc,  covcnNl  with  mercury,  pro- 
Tided  with  a  biuding  acrevr,  or  with  a 
cupper  band,  whether  for  a  iiti|^  ele- 
ment, or  for  the  end  of  a  oMnbuiation 
of  eleineiitK  in  a  batten^  or  to  connect 
the  zinc  with  the  tarlM-)n  of  anotlier 
element.  A  poruiui  ceil  of  earthenware 
fipB  or  porcelain.  A  cylinder  of 
graphite,  made  from  the  rendue  found 
in  old  gfis  retorts.  The  graphite  in 
bound  by  a  copper  band  fixed  to  it  bv 
means  of  a  -wire  of  the  ame  metal,  all 
the  binding  being  afterwards  covered 
with  a  thicK  varnish  to  protect  it  from 
the  acid  fumes  f<f  the  l*itter}' ;  notwith- 
etandiiig  the  varnish,  the  acid  may  rise 
fay  capilkiy  attraction,  and  corrode  the 
co|iper  band  between  the  carbon  and 
the  wire,  therefore  bindintj  HcrewB  of 
various  ttliapes  and  sizes  should  be  used 
toconnect  theowbanon  dnc  by  means 
of  xibboo  or  wne§* 

(f)  M'tv'Kji  mnit  of  Bunscn  Battcrifg 
for  Kl<  rtrfj-phittiuf.  —  Taking  iw  a 
standard  the  usual  elemeut  10  in. 
hl^  and  6  in.  in  diameter,  half  fill 
the  stoneware  pot  with  water ;  add  7  oz. 
KulphuHc  acid  at  66°  B.,  and  1  oz,  of 
amalgamating  salt ;  or  the  zinc  may 
be  amalgamated  with  metallio  mer- 
coiy  (after  it  has  been  cleansed  in 
dOutetl  sulphuric  aciil)  by  U'ing  dipped 
into  mercury,  or  rubbed  over  with  this 
metal  by  means  of  a  scratch- brush  of 
bnue  wire.  Put  the  line  cylinder  into 
the  stoneware  pot ;  then  introduce  the 
cylinder  of  carlx)n  into  the  porous  cell; 
fill  the  empty  space  between  the  car- 
bon and  tbendetof  the  cell  with  nitric 
add  at  36'^-40<^  B. ;  place  the  porous  cell 
thu-(  filled  into  the  centre  of  the  zinc 
cylinder.  Tlie  surfaces  of  the  two 
liquids  should  be  level. 

when  eevend  elementa  are  to  be 
oonnected,  they  are  placed  near  each 
other,  without  toucliing,  and  the  first 
carbou  or  graphite  is  left  free  for  the 


\  attachment  of  the  anode.   The  ribbon 

or  band  of  the  first  zinc  is  pinched 
between  the  jawn  of  the  br.iss  binding 
screw,  and  llie  carlKJii  oi  the  second 
element,  and  so  forth,  until  the  last 
line  is  ready  to  be  connected  with  the 
object  to  be  electro-plated. 

liringing  into  Art  ion.  — lifitteries 
will  fumiah  electricity  when  the  cir- 
cuit is  cloeed,  that  is  to  say,  when  the 
conducting  wires  starting,  one  from 
the  carbon,  and  the  other  from  the 
zinc,  are  put  into  communication, 
whether  by  direct  contact  or  through 
the  medium  of  a  conducting  liquid. 
It  sometimes  happens  that  }>itt<-ries, 
which  appear  to  ne  in  g<MKl  order  ,  do 
not  work.  This  is  generally  due  to 
some  foreign  substance  preventing  the 
conducUhultyat  the  points  of  contact, 
or  to  the  cop|)er  ]>iind  of  one  zinc  rest- 
ing ufKjn  another  zinc,  l^efore  using 
a  battery,  try  if  the  current  escapes 
weU  from  both  extremitin.  For  tnis 
purpose  present  the  point  of  the  nega- 
tive wire  to  the  carUm  of  the  other 
end,  and  a  spark  should  immediately 
ensue.  The  same  e^ieriment  being 
made  with  the  posittve  wire,  against 
the  last  zinc,  another  npirk  should  be 
produced  ;  or  it  i.s  still  more  cany  to 
iiave  the  two  ends  of  the  wir^  made 
to  rest  at  a  short  distance  from  each 
other  upon  a  piece  of  carbon,  or  upon 
a  file,  and  then  rubbing  with  one  wire 
while  the  other  remains  in  contact. 
Numerous  sparks  will  immediately 
appear.  When  one  element  of  a  bat- 
tery is  wrongly  put  up,  discover  the 
defect  by  successively  presenting  the 
end  of  one  of  the  wires  to  the  cai  bon 
of  each  element,  and  that  which  does 
not  produce  any  ^park  beknigl  to  the 
defective  element.  Too  much  porosity 
in  the  cells  is  another  cause  of  stoppage 
in  the  current,  because  the  solution  of 
zinc  whidi  penetrates  depodts  upon 
the  carbon  a  whitish  cmt  prevent  in 
further  action.    Change  the  cell  and 

I scrape  off  the  coat  entirely  from  the 
carbon.  This  generally  takes  place 
when  the  battery  has  Iteen  working 
soveml  dftVH  without  liic  addition  of 
fresli  liquor,  or  when  there   is  too 
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much  acid.  The  Ixittory  will  also 
oease  working  from  too  great  au  accu- 
mulAtion  of  siiio  sulpbato,  wfaidi,  not 

having  sufficient  water  to  remain  in 
solution,  crvHtiilliseH  upon  the  zinc, 
and  preveutti  any  further  action.  He- 
inov«  the  add  loltttioii,  mtlxititiite  m 
fresh  one,  and  clean  the  zinc.  Lami- 
nate<l  zinc  is  prefenihlt*  to  tlmt  (*a.st  in 
a  mould,  becauHc  the  lutter  i»  not  so 
homogeueouD,  and  ia  more  rapidly  cor- 
roded, and  even  perforated. 

Keepiruj  in  Onier. — Eveiy  24  houra, 
or  oftener,  the  losHes  of  hatterieH  niUHt 
be  made  good  by  adding,  without 
taldog  the  elements  apart,  about  two 
teaepoonfulH  of  amalgamating  salt,  and 
ae  much  of  suljihuric  acid,  to  the 
liquor  of  the  zinc  platen,  and  stirring 
with  a  ghkui  rod.  Nitric  ticid,  to  re- 
place that  evaporated,  in  imt  into  the 
porouu  cell.  This  manner  of  operat- 
mp  may  Ije  sufficient  for  ft  or  6  days  ; 
but  after  tliin  laptMi  of  time,  all  the 
old  liquors  muBt  be  removed,  and  fresh 
ones  added.  Although  amalgamated 
zinc  is  sairrcly  corrode<l,  even  in  a 
very  acid  solutitjn,  when  the  two  px)le8 
are  not  in  connection  by  direct  contact, 
or  through  a  oonduoUng  li4uid,  it  is 
preferable  to  take  the  batteries  apart 
ever}'  evenint;,  in  the  following;  man- 
ner :  All  the  binding  screws  are  let 
loose,  and  cleaned ;  the  cylinders  of 
oarboni  are  removed,  and,  without 
washing,  depoeited  in  a  vessel  espe- 
ciiilly  for  their  use  ;  th«^  porous  cells 
are  removed,  and  their  acid  in  poured 
intoaspeoul  vesseL  Theoelkarenot 
washed ;  the  sines  are  removed  from 
the  acid  li(iuor,  and  place<l  in  an  in- 
clined position  upon  the  edges  of  the 
stoneware  pots  ;  the  batteries  are  made 
rsttdy  to  work  by  a  conYerse  manipu- 
lation. 

Ritteries  must  be  kept  in  a  place 
where  the  temperature  does  not  greatly 
vary.  A  frost  arrests  their  action,  and 
great  heat  increases  it  too  nrach.  A 
good  place  for  them  is  a  box,  and  they 
are  put  at  such  a  height  that  they  may 
easily  be  uu^nipuluted.  Tliis  box  should 
have  means  of  ventilation,  in  such  a 
way  that  the  air  coming  in  at  the  lower 


\xiyi  will  esca[)e  at  the  top  through  a 
Hue,  aud  caiTy  away  with  it  the  acid 
fumes  constantlj  disM^gaged.  It  is 
best  to  keep  the  batteries  in  a  room 
different  from  that  where  the  liaths 
and  the  metals  are  to  be  operated 
upon,  as  these  ars  easily  injured  hf 
add  vapours.  The  galvanic  current 
may  be  conducted  into  the  workroom 
by  wires  pausing  through  holes  in  the 
wall. 

Porous  CdU. — ^Tbe  porous  cells  are 
absolutely  neceseaiyin  batteries  work- 
ing with  two  exciting  solutions.  But 
the  trouble  tuisiug  from  the  cloggiDg 
of  the  pores  of  the  cell,  and  from  the 
difficulty  of  preventing  the  diffiisioit 
between  the  two  liquids  of  the  porous 
cell  and  of  the  jar,  the  specific  gravity 
of  wliich  is  constantly  varying,  makes 
it  deeirabk  that  the  oeli  should  be 
dispensed  with  in  batteries  wcrited 
with  but  one  exciting  fluid. 

Callaud.— The  Callaud  battery  is 
a  modification  of  that  of  DanieU, 
doing  away  with  the  porous  cell.  A 
jar  is  filled  with  water  acidulated  with 
sulphuric  jicid,  only  for  starling  the 
solution  of  the  zinc,  as  the  sulphuric 
add  will  he  furnished  aftorwarda  hj 
the  copper  sulphate.  The  zinc  and 
copper  plates  are  both  placed  hori- 
zontally in  the  jar,  the  zinc  in  the 
upper  part,  and  the  copper  lying  on 
the  bottom.  To  start  this  .battery, 
tlu-ow  into  the  jar  a  few  oystals  of 
copper  sulphate.  These  go  to  the 
bottom,  dissolve,  aud  form  a  satu- 
rated solution  around  the  native 
{)late  of  copper.  The  eleetrode  or 
conducting  wire  from  the  copper  plate 
nmy  Ije  made  to  pass  througli  a  glass 
tube  reaching  down  to  the  bottom  of 
the  jar,  and  large  enough  to  contain  a 
supply  of  crystals  of  copj>er  sulphate 
necessar}'  to  keep  a  saturated  solution 
in  the  lower  part  of  the  cell.  This 
avoids  disturbing  the  upper  part  of 
the  liquid  in  which  the  zinc  dips,  and 
its  mixture  with  the  solution  of  cop- 
jHir  sulphate.  •  The  deposits  from  the 
zinc  and  other  impurities  are  pre- 
vented from  fidling  upon  the  copper- 
1  plate,  and  thus  tntolaring  with  the 
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enrre&t,  by  covering  the  copper  plate 
with  m  kjer  of  cieen  qniirU  maid, 
iHiich  eervee  also  aft  an  obetacle  to  the 
effusion  upward  of  the  copp^^r  huI- 
phate,  becauise  the  intersticQti  between 
the  grains  set  as  »  series  of  nsRow 
tubee,  but  the  fcroe  of  the  current 
diminishes  rsMon  of  the  anonssed 
resistance. 

Daniell^s. — (a)  This  battery  de- 
^ops  m  ooostHit  sad  Ming  eurrent, 
but  is  wanting  in  inteudty.  It  is 
especially  adapted  to  slow  deposits, 
which  must  be  thick  and  of  uniform 
texture.  A  great  adTantaee  of  this 
battery  is  tliat  it  will  work  without 
acids^  and  therefore  without  the  pro- 
duction of  p;a*.es  or  emell,  and  can  be 
used  in  a  private  apartment  without 
uMXWifSMtence.  The  ^ise  for  the 
battery  is  a  flat  vessel  of  pure  copper, 
which  is  half-filled  with  a  saturated 
solution  of  copper  sulphate,  into  which 
is  placed  a  bag  of  canvas  or  a  cell  of 
porons  porcelain  or  earthenware,  which 
causes  the  solution  of  copper  sulphate 
to  rise  to  about  1  in.  from  the  top  of 
the  copper  ve&sel.  The  bag  or  cell  is 
tSM  with  a  satorated  sohitioo  d 
eommon  salt,  in  which  a  weil-eleansed 
zinc-plate  is  placed.  It  is  necessary 
that  the  levels  of  the  two  solutions 
should  be  nearly  the  same.  If  there 
is  any  difference,  the  solution  of 
sodium  chloride  should  be  slightly 
above  the  other,  because  if  the  solu- 
tion of  copper  sulphate  passes  into  the 
porous  oeu,  the  sine  is  immediately 
corroded  and  biackened,  and  the 
battery  may  cease  to  work.  When 
one  of  Darnell's  elements  only  is  used 
which  seldom  happens,  on  account  of 
the  fsshlB  intsnsity  of  the  omrent, 
the  conducting  wire  which  supports 
the  article  to  be  galvaniswl  is  con- 
nected with  the  zinc-nlate  by  a  bind- 
ing screw  of  Inas,  ana  the  othff  wire 
supfK^rting  Hm  anode  is  ooaneotad 
with  the  copper  of  the  exterior  vase. 
The  solution  of  copper  sulphate  must 
be  kept  constantly  wturated  wiUi 
crystals  of  this  salt,  enclosed-  in  a  bag 
of  linen  or  hair-cloth.  A  similar  pro- 
cess may  be  employed  to  keep  the 
2 


solution  of  common  salt  in  a  state  of 
aaturation.   A  battery  thus  arranged 

may  be  kept  in  operation  for  S-4 
weeks.  When  this  batt<'rv  if*  working, 
the  copper  of  the  decomposed  sulphate 
is  deposited  on  the  copper  of  the 
vessel,  which  thus  increases  in  weight 
and  in  value.  The  zinc  is  slowly  dis- 
solve<l  in  the  solution  of  common  sjilt, 
and  forms  a  double  chloride  of  sodium 
and  lino.  When  a  number  of  the 
elements  of  a  Daniell's  Ijattery  are  to 
be  joined  together,  the  zinc  of  the 
first  element  is  connected  with  the 
copper  of  the  second  by  means  of  a 
well-cl^nsed  metallic  ribbon,  than  the 
zinc  of  the  second  with  the  copper 
of  the  third,  ixud  so  on,  until  the 
whole  apparatus  presents  at  oue  eud 
a  copper  vase,  and  at  the  other  a  line 
plate,  unconnected.  A  metaUio  wire 
connects  the  anode  with  the  copper 
end,  and  a  similar  wire  is  boimd  to  the 
sine  end,  and  supports  the  object  to 
be  plated. 

(b)  Another  liattery  usecl  by  the 
electro-gilders  of  wutch  parts  and  by 
telegraphers,  is  composed  of  a  cylin- 
drical vase  of  stoneware,  glass,  or  nor- 
celain  ;  a  cylinder  of  lulo  to  whum  is 
soldered  a  ribbon  of  pure  copper  ;  a 
porous  clay  ceil,  and  a  glass  balloon 
with  a  short  neck,  and  filled  with 
crystals  of  copper  sulphate.  It  is 
ch)sed  with  a  cork  perforated  with  two 
liolei*,  or  haWng  two  notches  cut  along 
its  sides.  The  rolled  zinc  plate  is  put 
into  the  stoneware  pot,  and  the  porous 
cell  inside  the  sdnc.  The  copper  ribbon 
of  the  zinc  of  the  first  element  dips 
on  to  the  bottom  of  the  cell  of  the 
next  element,  in  such  a  manner  that, 
when  several  elements  are  connected 
together,  there  is  at  <me  end  the  ribbon 
of  a  zinc  plat«,  and  at  the  other  end  a 
copper  ribbon  put  into  the  cell.  Then 
the  porous  cell  and  the  stoneware  pot 
are  filled  to  the  same  level  with  water. 
The  balloon  containing  the  crystallised 
copper  sulphate  receives  as  much  water 
as  it  can  hold,  and  the  notched  cork 
being  put  in  place,  the  balloon  is 
quickly  inverte<l  with  its  neck  in  the 
water  of  the  porous  cell.   The  batteiy 
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la  iwdy  to  work  24  hours  after.  Tlw 

riMK»n  of  the  sdnc  oiul  is  connectfNl 
witk  the  objects  to  Ix^  platcil,  tmd  tliat 
of  the  other  cell  end,  with  the  soluble 
anode.  The  copper  sulphAto  oontained 
in  the  balloon  is  di^soh  (kI  in  the  water 
around  it,  and  as  this  solution  is  denser 
than  water  it  falLi  into  the  poroua 
oeUi  through  ene  of  the  notohee  of 
the  oork,  while  an  equal  quantity  of 
purerand  lighter  water  aaceiult^  t  hn mgh 
the  other  notch,  and  80  on,  pnMlucing 
a  circuit  of  denser  liquor  falling  by 
one  notch,  and  of  lighter  liquor  rising 
by  the  other.  The  solution  of  copper 
sulphate  is  decomposed  in  the  porous 
cell  ;  the  sulphuric  acid  passes  through 
the  cell  fay  outward  preemire,  and  aeti 
upon  the  sine,  and  at  the  same  time 
the  copper  )H»comea  deposit^l  upon 
the  cof»pfT  rihl)on  connecto<l  with  the 
zinc  of  tlie  former  element.  In  order 
that  this  hatteiy  may  work  regularly 
fbr  6-7  monthSp  it  is  sufficient  to 
replace  the  evaporatetl  water.  The 
huloon  ought  to  contain  at  least  2  lb. 
of  copper  sulpliate,  and  the  sine  to  be 
about  7  in.  lugh,  and  4-4f  in.  diameter. 
The  sdnc  may  be  amalgamated,  in 
which  case  the  action  is  a  little  slow 
at  the  start,  but  more  regular  after- 
wards. The  copi^er  ribbon  reoeires  aU 
the  metal  of  the  decompoeed  sulphate, 
and  it  sometimes  hiippens  that  part  of 
the  copper  becomes  deposited  upon  the 
porous  cell,  which  must  then  be  cleaned 
m  aquafortis.  When  all  the  copper 
sulphate  is  used  up,  the  lialloons  are 
filled  with  a  frenh  (lu  intity  of  crystals 
and  new  copper  ribbons  are  inserted  to 
take  the  place  of  those  rendered  too 
▼oluminous.  If  it  \)e  desired  to  start 
the  Ixitter}^  with  a  balloon  immediately, 
add  a  small  quantity  of  sulphuric  acid, 
or  of  common  salt,  to  the  water  in 
whieh  the  sine  is  placed. 

(c)  The  Daniell  battery  consists  of 
a  copper  cylinder  containing  another 
of  porous  earthenware,  in  wliich  is 
pIsMd  a  sine  rod ;  this  latter  fonns 
the  positive  and  tlH>  copper  thenegs- 
tive  element.  Tlic  Uittcry  requires 
2  excitants — a  t«\lur-itc'(l  solution  of 
copper  sulphate  in  the  copper  cylinder, 


and  dilute  sulphuric  acid  (1  volume 
oil  of  vitri<»l  to  7  of  water)  in  the 
porous  cell.    The  walls  of  the  latter 
keep  the  solutions   separate,  while 
allowing  the  eleotrie  eurrent  to  pass 
through.    Tlie  cathode  and  uiode  are 
formed  by  attaching  binding  screws 
to  the  sine  rod  and  copper  cylinder. 
The  battttry  requires  no  frame,  is 
I  effiMstive  in  use,  constant,  and  gives  a 
I  current  of  fair  intensity.  (Dyer.) 
!     (d)    To   construct    a  honie-nia<le 
Daniell  cell,  select  a  small  round 
earthenware  jar,  sudi  as  is  used  for 
keeping  preserves,  and  having  lined  iba 
1  Ixittom  with  guttapercha,  or  some  suit- 
I  able  cement,  to  the  depth  of  |  in.,  Hx 
!  upright  in  this  a  rod  of  sine,  of  equal 
i  height  with  the  jar,  to  which  a  length 
of  copper  wire  lias  been  attached  by 
I  passing  it  tlirough  a  hole  drilled  in 
I  the  upper  part  of  the  zinc  rod,  or  by 
soldering.   Hake  a  cylinder  of  pipe- 
clay, or  other  porous  clay,  laiger  thMi 
the  zinc  rod,  and   ha\nng  dried  it, 
make  it  hot  in  the  fire  by  degrees,  till 
it  attains  a  red  heat.    Let  this  cylinder 
cool  gently,  and  when  odld,  plaoe  it  in 
the  jar  round  the  central  rod,  encir- 
cling it  at  a  little  distance.    By  mode- 
rately heating  the  end  of  the  cylinder, 
it wiU,  when  plaoed  on  the  guttapercha, 
make  a  groove  which  will  fix  the  tube, 
and  prevent  infiltnition  of  the  fluids. 
Line  the  inside  of  the  jar  with  a  plato 
of  thin  copper,  bent  into  a  cylindrical 
form,  and  having  a  few  holes  punched 
in  it,  through  which  may  be  threaded 
the  extremity  of  another  length  of 
copper  wire.    On   the   top   of  this 
cylinder  plsoe  a  flat  ring  of  copper 
pierced  with  holes,  and  nearly,  but 
not  quite,  touching  the  porous  cylin- 
der.    This  forms  the  battery.  To 
charge  it,  a  saturated   solution  of 
copper  sulpliate  is  poured  between  the 
copi)er  and  the  clay  tube,  and  some 
crystals  of  the  same  8.\lt  are  plaoed 
upon  the  perforated  ring  so  as  just  to 
be  in  contact  with  the  solution.  The 
zinc  compartment  is  then  filled  with 
'  a  solution  of  zinc-sulphate,  sal-ammo- 
I  nitic,  or  common  salt.  ('  Electrician.') 
I  Grovels.— <a)  The  elements  of  this 
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faitterj  are  platinum  for  the  negativa 

and  zinc  for  the  positive.  TheVKitt«r}' 
requires  a  containiii|»  ve^ssel  to  hold 
the  entire  arrangemeut,  and  an  inner 
cell  to  hold  the  pUfcinum  fofl  only. 
Tlii^  inner  cell,  Uko  that  in  BuiMU't 
lattery,  ia  of  porous  earthenvkTire, 
which  will  permit  the  passage  of  the 
galvanic  cuiTent  through  its  sides, 
bat  will  not  allow  the  exciting  fluids 
to  mingle.  When  the  sdnc  plate  a  is 
placed  in  the  containing  jar,  the  por- 
ous cell  is  placed  between  the  upright 
portione  of  the  sine,  and  the  platinnm 
foil  h  is  then  put  into  the  porous  cell, 
as  in  Fig.  7.  The  line  pJate  is 
nsnallj  made  of  a 
Umuc  strip  bent  up 
in  uie  form  of  the 


Fio.  Y. 


letter  U,  >>y  which 
meanf  the  zinc  [a 
bfX)Ught  opposite  to 
each  aide  of  the 
platinum  plate. 
But  it»is  advantage- 
ous, instead  o  f 
bending  a  long  strip 
of  dno,  to  emplox 
3  shorter  piecea : 
1  to  lie  put  at  the 

bottom  of  the  containing  jar,  and  2 
othan  reating  on  this  to  form  the 
Tertkal  sides.    This  is  expensive  to 

make,  and  more  economical  to  use. 
Binding-screws,  attached  to  the  zinc 
plate  and  the  platintun,  form  the  2 
sleetrodes.  The  exdta&ts  are  strong 
nitric  acid  in  the  ]rM)rou8  cell  with  the 
platinum,  and  acidulated  water  with 
the  zinc.  The  form  illustrated  is 
moat  oonTsnient  on  the  score  of  porta- 
bility, but  the  greatest  power  is  ob- 
tained hy  arranging  the  battery  in 
cyhndrical  vessels  like  a  Bunsen.  The 
ends  and  bottoms  of  porous  oeDs  may 
be  thickened  for  strength.  These 
batteries  arc  expensive  at  first,  owing 
to  the  high  price  of  platinum  ;  but 
the  latter  does  not  waste,  and  is  best 
proem^  of  reasonable  stoatnees  at 
the  outset.  The  connections  may  be 
soldcretl  ;  but  it  is  Ix'tt^r  to  have  a 
copper  intermediary  clamp-piece,  and 
coat  it  with  a  proteotiTe  against  the 


add  fumes,  e.g.  Brunswick  varnish, 

or  an  alcoholic  sohition  of  sealing-wax. 
The  (  J  rove  l>iiltery  costs  alK)ut  'i  times 
as  much  as  a  Bunsen  of  ei^ual  power ; 
but  its  low  resistanoe  givea  a  stronger 
cmrent  for  the  same  siae.  The  con- 
nections and  conductors  must  of 
stout,  soft  copper  ;  atid  the  porous 
cells  should  have  a  lip  at  one  comer. 
The  duration  of  the  battery  about 
equals  that  of  the  Bunsen,  with  a 
Hniallcr  constiniptioTi  of  nitric  acid. 

Grenet  8.— A  solution  of  100  parts 
ifater,  10  of  potaah  bkhromate,  and 
10  of  sulphuric  add  in  the  poroun  cell, 
replaces  the  tiitric  acid  employed  hy 
Grove  and  Bunsen.  Tliis  Iwttery  does 
not  emit  acid  fumes,  but  the  carbon 
is  rapidly  enomsted  with  chromium 
oxide,  whioh  arrests  the  gdvanio  cor- 
rcnt. 

Leclanch^.  -(«i>  This  form  of 
battery.  Fig.  8,  is  in  very  general 
use  for  electric  hel]S|  its 
mendation  lieing 
that,  once 
charged,  it 
tains  its 
without  atten- 
tion for  several 
yeare.  2  jars  are 
employed  in  its 
constrootaon:  the 
outer  one  is  of 
glass,  contains 
a  sine  rod,  and 
is  charged  with  a 
solution  of  am-  Fie.  t. 

moniuni  chloride 
(sal  •  ammoniac). 


The 


mner  ^ar  is 

of  porous  esrthenware,  ccmtams  a 
carbon  plate,  and  is  filled  up  with  a 
mixture  of  manganese  peroxide  and 
broken  gas  carbon.  When  the  carbon 
plate  and  the  zinc  rod  are  connected, 
a  steady  current  of  electricity  is  set 
up,  the  clicmical  reaction  which  takes 
place  being  as  follows  :  The  zinc  be- 
comes oxidise^l  by  the  oxygen  from 
the  manganese  peroxide,  and  is  subse- 
quently converted  into  sine  chloride 
by  tlie  action  of  the  sal-ammoniac. 
After  the  battery  has  been  in  continu- 
ous use  for  some  hours,  the  manganese 

c  2 
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beoomes  wrhannti^  of  oxygen,  wad  the 

force  of  the  electrical  current  is  greatly 
diminished  ;   hut  if  the  >)att«ry  >»e 
allowed  to  rest  for  a  short  time,  the  ^ 
manganeee  obtains  a  fresh  supply  of  ' 
oxygen  from  the  atmosphere,  and  is 
agiiin  fit  for  use.     Aftt?r  alKiut  18 
months'  work,  the  glass  cell  will  pro- 
bably require  recharging  with  sal- 
iy>mn«{»«^  and  the  sine  rod  nisj  also  , 
need  raiewliig ;  hat  ihoidd  the  porous 


only,  as  the  oylinder,  sine,  and  eon- 

nector  form  tho  fust  pirt,  they  being 
collectively  uiiitod  .\ntl  forming  one 
piece  alone  ;  the  »ecoud  part  being 
the  glatsK  jar.  The  (^linder,  resting 
on  the  top  of  the  jar,  forms  by  its 
weight  H  \vell-«ealed  joint,  thus  pre- 
ventiii^^  cvajxiration.  Then^  are  no 
fragile  parts  to  be  easily  broken,  but 
one  strong  heoivy  csrhon  of  Gjlindricil 
form,  haviog  a  bindiqg  post  mSl 


cell  get  out  of  order,  it  is  better  to  get 
a  new  one  entirely,  than  to  attempt 
to  recharge  it.  (Dyer.) 

(6)  Modeled  LedancfU.^The  desire 
to  ulitain  a!i  ojxjn-circuit  lottery  of 
large  generating  pow«'r.  an<l  one  which 
should  quickly  recu[>erate,  led  to  the 
oonstruoUon  of  the  Holtcer  oylinder 
battery  of  the  Leclanch^  type,  shown 
in  Fit^.  9.  Ah  will  l»o  seen,  the 
battery  cooaistd  pracUcaUy  of  two  parts 


secured  to  it  and  thoroughly  protected 
from  salts.  The  suuc  is  separated  from 
the  cylinder  by  a  porodsin  pieoe  of 
wedge  shape  to  secure  a  close  fit.  Thus 

is  preaentod  one  of  the  simplest  and 
most  praclictil   forms  of  Leclaaoh6 
j  battery  obtainable. 

KfUi<  -  Davy.  —  Slightly  danip 

I  mercury  suljihate  replaces  the  nitric 
I  a<  i<l  in  the  ponms  cell  of  a  Bunsen 
'  buttery.   The  working  expenses  of  this 


I 
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battery  are  very  high,  and  it  ia  used 
only  in  the  telegraplue  aenrioe,  whore 
the  DanieU  betttty  with  bellooiieii  not 

preferred. 

Smee's.  —  This  battery   is  very 
simple  iu  cousti-uction.    It  is  com- 
poeed  of  »  thick  wooden  freme  open 
at  the  top,  with  three  internal  perailel 
grooves  which  run  the  height  of  the 
two  opposite  sides.   The  middle  groove 
recetTee  m  moveUe  plete  of  ■Qtot, 
platumm,  gold,  or  copper  which  has 
been  strongly  ^It,  silvero<l  or  platin- 
ised ;  it^  8ui-face8  must  l>e  rough  or 
with  a  dead  lustre.    Two  plates  of 
strongly  amftlgMiMfcted  idno  are  run 
down  the  other  two  grooves.  The 
plates  of  zinc  must  be  near  to,  but 
not  in  contact  with,  the  central  one, 
■ndarecopnectedtyewireorinetellic 
band.   The  positive  wire  starta  from 
the  midfllo  plate,  and  the  negative 
from  tlie  zinc,  and  the  whole  apparatus 
is  immeraed  in  a  solution  containing 
common  mlt  or  ^  of  sulphurio  aoid. 
Several  el«nent«  may  be  united  to- 
gether by  connecting  the  zinc  of  the 
first  with  the  middle  plate  of  the 
aeoQiid.   Or  the  eell  m^^y  be  made  of 
gntta-peroha,  with  a  plate  of  carbon 
to  replace  the  plate  of  silver,  or  of 
platinised  copper.     The    two  other 
grooves  receive  two  plates  of  amal- 
gamated ano  with  one  of  the  upper 
ooraers  cut  away.   A  double  binding 
screw,  for  the  positive  wire,  is  fixed 
upon  the  plate  of  carbon  where  the 
two  sine  oomm  hsvebeen  eat  off,  and 
another  large  binding  aorew  unites  the 
two  sine  f4ates,  and  carries  the  nega- 
tive wire.    Fill  the  cell  with  water 
satumtcd  with  common  salt,  or  acidu- 
lated with  ^  of  sulphuric  add. 

Urquhtft's. — A  voltaic  generator, 
based  on  a  moflification  of  Dr.  Byrne's 
negative  plate  cells,  was  devised  by 
Urquhart,  and  is  simply  a  potaah  bi- 
ehromate  cell  with  negatiTe  plates  of 
peculiar  construction,  and  so  aminged 
that  a  fX)werful  current  may  l)c  ob- 
tained from  even  6  cells  by  the  aid  of  ! 
abundant  agitation,  I 
Each  negative  dMuent  couHints  of  a 
copper  plate,  to  one  surfMC  ol  which,  A 


as  well  as  to  its  edges,  a  sheet  uf  com- 
;  pact  platinum  foO,  free  from  (nn-holes, 
IS  soldered,  and  to  the  opponte  8urfaGe 
a  sheet  of  lesul^ — tlie  three  metals  being 
so  united  that  the  copper  is  protect<xi 
from  the  action  of  acids.    The  leaden 
I  back  and  edges  are  then  ooated  with 
j  asphaltum  varnish  or  an  acid-proof 
'  cement  ;  and  la><tly,  the  platinum  face, 
.  being  first  rubbed  over  gently  with 
I  emery  cloth,  ia  thoroughly  platinised. 
I     To  oflbot  this,  fill  a  containing-veasol 
and  a  porouR  cell  with  acidulated  water, 
and  place  the  porous  cell  within  the 
large  vessel.    Tie  a  strip  of  zinc  by  a 
I  ckanwireto  theptetetobephitinissd; 
dip  the  zinc  in  the  porous  c^,  and  the 
plate  in  the  outer  cell,  and  drop  into 
the  outer  cell,  wliile  stirring,  a  solution 
I  of  pktinfe  chloride  in  w»tor :  add  it 
I  di  op  by  drop,  with  agitation,  until 
I  the  {)latinum  surface  i»  neen  to  turn 
dark,  and  to  have  acquired  a  graimlar 
I  deposit  of  platinum.    Upon  this  sur- 
I  fM>e  dependa  to  a  groat  degree  the 
i  power  of  the  generator.   If  any  di£B- 
culty  is  experienced  in  securing  a  good 
deposit,  dip  only  a  little  of  the  zinc  in 
'  the  solution  at  fint,  and  increase  aa 
the  coating  is  seen  to  form.    Dry  care- 
fully, and  do  not  scmtch  the  plate  or 
remove  the  depofiit,  af  easily  happens 
I  before  it  is  dir.    Each  cell  contains 
'■  2  such  plates,  between  which  »  single 
I  zinc  is  suspended ;  and  when  the 
I  elemcnt><  are  immerwd  so  that  the 
exciting  fluid  reaches  to  within  1  in. 
of  the  top,  a  large  negative  surface  is 
brought  into  action.    Thus  the  pUti- 
nuin  alone  is  the  negative,  and  the 
co[>per   core   in   a   conduct int;  Vxly 
merely  ;  while  the  leml,  l»eing  almost 
paasiTO,  senroa  no  other  purpoee  than 
to  protect  tlM  oopper,  so  that  another 
(best,  a  non-metallic)  sul)HtAnce,  cap- 
able of  resisting  the  action  of  bichix>« 
mate  solutions,  might,  with  advantage,, 
replace  it.   The  eidting  solution  UMd 
in  this  cell  is  prepared  aa  follows : — 

Potash  hie  luromate.    .    .    2  oz. 
Warm  water     ....     1  pint. 
Sulphuric  ivcid,  when  cool.     l  oz. 

Fig.  10  repreoenta  a  6«oell  generator 
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of  this  kind.  The  ordinary,  brown, 
glased  eMthenware,  oblong  cells  •faould 
be  capable  of  containing  at  laatt  1  ! 
pint  of  the  liquid ;  quarts  will  be 
found  more  economical.  There  are  3 
plates  in  each  cell — 2  platiuimd,  and 
1  n»1gMn>t<w1  amo  between.  Th^ 


Ae.  10 


are  f*ppirate»l  at  the  top  e<l^es  by  Blips 
of  wood  or  ebonite,  against  wliich  they 
are  securely  clamped  by  stout  brass 
eUmpe  am  shown.    Thus  tbe  Imn  < 
oUunp,  being  in  metallic  contact  with  : 
the  lead,  with  clean  Hcrapetl  surface 
represents  them  both  as  the  positive 
pole.   To  the  nno  plate  in  the  centre  | 
is  soldered  a  common  ^"^i"g  screw.  , 
Very  stout,  noft  copper  wires,  alwut 
No.  12,  arc  used  to  connect  the  ele- 
ments in  series  (zinc  to  platinum),  with 
^een  oonteote.    The  sets  of  plates  are  i 
fMtene<l  to  a  wooden  fniining,  made  to 
slide  up  and  <l(»wn  the  side  uprights, 
by  means  of  shaft,  cords,  and  handle 
a,  enabling  the  whole  to  be  withdmwn  i 
from  the  excitant  at  one  action.  A 
rat*"lu*t  and  psiwl  keeps  the  plates  in 
poHitinn.    For  (juart  ccIIh  the  plates 
may  l)e  8  in.  long  and  4J  in.  wide. 
The  airodistributing  arrangements  Bre 
as  follow  :  />,  (-in.  leaden  piping,  fas- 
tene<l  to  tlu'  Ku  k  of  the  framework, 
whence  leatl  0  ^-iu.  rubber  tubes,  ex-  j 
tending  to  the  bottom  of  theoells,  and  < 
ninniug   pjimllel    with  and  directly 
under  the  plittJ  friges  ;  tlnnr  ends  are 
clo8e<l,  ajid  the  hori/ontal  portion  is 
abundifcutly  pt'rfonit4.'d  ;  c,  rublnir  pipe 
slipped  ow  the  end  of  6,  its  other  end  . 
being  made  secure  t^)  the  outlet  d  of  a  ' 
hand-pump  e  worked  by  the  handle/.  1 


A  valve  at  d  closes  the  passage  to  6 
when  the  handle  is  dmwn  up^  other- 

wiiie  th<>  solution  would  })o  pumped 
out  <»f  the  ct'lls.  The  whole  is  screwed 
ti)  the  floor  for  stetvdiness.  It  is  better 
to  use  a  Fletcher's  foot-blower. 

If  the  elementa  are  amply  lowered 
into  the  solution,  much  greater  power 
is  obtainable  from  them  than  that 
given  ^  sine-carbon  batteries.  The 
full  einet,  however,  can  only  ba 
obtained  by  pumping  in  air  by  the 
small  tuljei*.  A  great  disturbance  of 
the  liquid  results,  and  the  current  is 
so  much  augmented  in  power,  that 
even  a  6-oell  battery  will  yield  a  cur- 
rent equal  to  tlmt  given  by  a  20-cell 
Hunsen  or  (  Jrove.  The  air  disturbance 
has  no  etiect  uuon  the  electro-motive 
force  of  the  cattery,  although  the 
volume  of  current  given  off  is  eiMN> 
mously  incr«v<e*l,  an<l  any  other  means 
of  etFecting  the  required  agitation  would 
probably  answer  the  purpose  equally 
well.  The  suggestion  cl  Prof.  Adams 
as  to  the  air  effecting  a  free  circulation 
in  the  fluid,  by  wliich  the  metallic  sur- 
faces are, kept  constantly  clear,  is  uu- 
doubtedly  the  correct  einliuiation. 
The  effects  are  in  great  part  due  to  the 
low  internal  resistance  of  the  cell,  owing 
to  the  peculiar  arrangement  of  negative 
plate,  partly  to  the  rapid  flow  of  air 
upwwds  through  the  liquid,  and  partly 
to  the  production  of  heat.  The  jvction 
of  the  air  flow  is  principally  mechanical, 
but  by  liastening  the  combustion  of 
the  sine  it  tends  to  genemte  heat,  whidi 
in  turn  reiluces  the  resistance.  Tfatf 
mechanical  action  of  the  air  removes 
from  the  neighUjurluxx.!  of  the  negative 
plate  the  chrome-alum  formed  there, 
and  firom  thesurfaoes  of  the  sine  plate 
the  ziucsulphateand  brings  afresh  sup- 
ply of  solutionconstantly  to  the  surfaces. 

Wattes. — In  a  stoneware  jar  hold- 
ing about  4  gal . ,  place  a  cylinder  of  thin 
sheet  copfx.>r,  dipping  into  water  acidu- 
lated  witli  2  lb.  sulphuric  acid  and  1 
oz.  nitric  aci«l.  A  solid  zitic  cylinder 
is  put  into  the  porous  cell,  which  is 
filled  with  a  concentrated  solution  of 
common  salt,  to  which  a  few  drops  of 
hydrochloric  add  have  been  added. 
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Electric  Bells  and 
Alarms. 

(S€€  also  COMBINKD  TkLEPHONKS 
AND  BtXLS.) 

Ajf  ordinary  electric  bell  is  merely 
a  vibrating  c/jntact-breaker  carrj'iug  a 
small  hammer  on  it«  Bpring,  which 
hammer  strikes  a  bell  placed  witliin 
its  reacli  as  long  as  the  vibration  of 
the  spring  continues.  The  necessary 
apparatus  comprises  a  battery  tosupply 
the  force,  wires  to  conduct  it,  circuit- 
cloeers  to  apply  it,  and  bells  to  give  it 
expression. 

The  Leclanch6  battery  (Fig.  11)  has 
always  been  considered  the  best  for 
all  electric  bell 
systems,  its  great 
recommen<lation 
being  that,  once 
charged,  it  re- 
tains its  power 
without-  atten- 
tion for  a  long 
period  andf  when 
necessary,  can 
have  its  power 
revived  quite 
easily.     2  jars 
are  employed 
in  its  construc- 
tion :  the  outer  one  is  of  glass,  contains 
a  zinc  rod, and  ischargeil  withasolution 
of  ammonium  chloride  (sal-ammoniac). 
The  inner  jar  is  of  porous  earthenware, 
contains  a  carbon  plate,  and  is  fille<l  up 
with  a  mixture  of  manganese  peroxide 
and  broken  gas  carbon.    When  the  car- 
bon plate  and  the  zinc  rod  are  connected, 
a  steatly  current  of  electricity  is  set 
up,  the  chemical  reaction  wliich  takes 
place  being  as  follows  :  The  zinc  Ije- 
comes  oxidised  by  the  oxygen  from 
the  manganese  peroxide,  and  is  subse- 
quently converted  into  zinc  chloride 
by  the  action  of  the  sal-ammoniac. 
After  the  battery  lias  been  in  con- 
tinuous use  for  some  liours,  the  man- 
ganese becomes  exhausted  of  oxygen, 
and  the  force  of  the  electrical  cuiTont 
is  greatly   diminished  ;   but   if  the 
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battery  be  allowed  to  rest  for  a  short 
time,  the  manganese  obtains  a  fresh 
supply  of  oxygen  from  the  atmosphere, 
and  is  again  fit  for  use.  After  about 
18  months'  work,  the  glass  cell  will 
pn)bttbly  require  recliarging  with  sal- 
ammoniac,  and  the  zinc  rod  may  also 
need  renewing  ;  but  should  the  porous 
cell  get  out  of  order,  it  is  letter  to 
get  a  new  one  entirely,  than  to  attempt 
to  rechaiTge  it. 

The  **  dry  "  battery  has  come  into 
wide  use,  of  late  years,  for  many  pur- 
poses and,  although  fulfilling  a  decided 
want,  it  is  not  likely  to  entirely  dis- 
place the  Leclanch^.  Tlie  bitter  can 
be  so  easily  replenislwl,  i.e.  revived, 
even  by  an  amateur,  when  its  jxjwer 
fails,  whereas  the  dry  battery  cannot 
be  treated  even  by  a  local  Ijell-fitter. 
Fig.  12  illustrates  a  well-known  dry 
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battery.  It  is  merely  a  cylindrical 
metal  shell,  soundly  closed  each  end, 
one  end  having  the  wire  attachments 
shown.  Tlie  compouncls  with  which 
the  different  makes  are  charged  is 
more  or  less  a  trade  secret,  differing 
to  some  extent  in  each  case,  but  what 
may  liecon.xidere*!  typi<'iil  rlmrgiiit; 
is  as  follows  :  The  zinc  cylimier  Ls 
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lined  with  a  paste  of  zinc  oxide  with 
plaster- of- Pfiris.  This  forma  a  sort 
of  interuiil  {x>ruus  pot  or  partition. 
A  pMto  of  nI'«miDoiiiae,  mangawwe 
dioxide,  carbon  dust,  glycerine  and 
water,  is  then  ma<le,  and  this  is  filled 
in  and  packed  tigtitl^  round  the  carbon 
bar,  or  elomeiit»  wbidi  bin  the  oontre. 
Thk  completes  the  charging  and  tho 
top  is  then  soundly  fastened  on. 

Bdl  Circuits. — (a)  For  c^uite  small 
purposes,  one  battery  cell  will  suffice, 
Dut  for  gonend  smidl  purposes  two 
are  used,  it  being  decidedly  economical 
to  have  the  battery  of  full  power.  In 
»  12-roomed  bouse  three  celk  would 
be  best,  inereasing  up  to  4  or  6  as 
required.  It  is  fivlse  economy  to  use 
a  V>attery  too  weak  to  do  its  work 
properly.  The  Iwttery  should  be 
placed  where  it  will  not  be  subject  to 
cliaQges  of  tempentura,  e.g.  in  aa 
undei^ground  cellar. 

The  circuit  wire  used  in  England 
for  indoor  situations  is  "No.  20" 
copper  wire,  covered  with  guttapercha 
aaid  cotton.  In  Amsrioa,  '*No.  18, 
first-class,  braided,  cotton -covered, 
office  wire "  in  recommended,  though 
smaller  and  cheaper  kinds  are  often 
used.  The  wire  should  be  laid  with 
grsat  regard  to  keeping  it  from  damp, 
and  ensuring  its  jierfect  insulation. 
Out  of  doors,  for  carr}'ing  long  dis- 
tanoee  overhead,  ordinary  galvanised 
iron  wire  is  well  adapted,  the  gauge 
running  from  *'  No.  4  "  to  "  No.  14," 
according  to  conditions.  Proper  insu- 
lators on  poles  must  be  provided, 
avoi^Ung  sJl  contact  with  foreign 
bodies;  or  a  rubber-covered  wire  en- 
cased in  lead  may  be  nm  under- 
ground. 

The  circuit-cloeer,  or  means  of  in- 
stantaneously completing  and  inter- 

rupting  the  circuit,  is  generally  a 
simple  press-button.    This  consists  of 
a  little  cylindrical  box,  provided  in  I 
the  centre  with  a  button,  which  is 
eitlier  (1)  attached  to  a  bnws  spring 
tliat  is  lifoti^'lit  into  cofituot  with  a  | 
brass  pliile  at  the  hwk  of  the  Ixtx  ou  | 
presiiing  the  button,  or  (2)  is  capable  J 
of  pressing  together  2  springs  in  the  ' 


I  box.     A  wire   from  the  Imttery  is 
!  attached  to  the  spring  of  the  press - 
.  button,  and  another  from  the  bell  is 
I  secured  to  the  brass  plate.  Platinum 
'  points  diould  be  provided  on  the 
spring  and  plate  when   the  contact 
takes  place.    While  the  button  lb  at 
rest^  or  out,  the  electric  drooit  is 
broken ;  but  on  being  pressed  in,  it 
completes  the  circuit^  and  the  ball 
rings. 

The  relative  arrangement  and  con- 
nection of  the  severu  parts  is  shown 
in  Fig.  18 :  a,  T<eelanohi6  cell ;  6, 
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wire  ;  c,  press-button  :  cf,  bell.  When 
the  distance  traversed  is  great,  say 
A  mile,  the  return  wire  e  may  be 
dispeuMd  with,  and  replaced  by  what 

is  known  na  the  "earth  circuit," 
established  by  attaching  the  terminals 
at/  and  g  to  copper  plates  sunk  in  the 
gpronnd. 

The  bells  used  are  generally  \nbrating 
ones,  and  tliose  intended  for  internal 
house  use  need  not  have  a  higher 
resistance  than  2  or  3  ohms.  At  other 
times,  single-stroke  and  continuous- 
ringer  bells  have  to  be  provided,  the 
latter  being  arranj^cd  to  continue  ring- 
ing until  specially  stopped.  The  bell 
may  or  may  not  he  fitted  with  an 
annunciator  system  (with  an  indi- 
cator) ;  the  latter  is  almost  a  necessity 
when  many  bells  have  to  ring  to  the 
same  place,  as  then  1  bell  only  is 
requisite.  A  single-stroke  bell  is  simplj 
a  gong  fixed  to  a  Ixard  or  frame,  an 
electro-magnet,  and  an  armature  with 
a  hammer  at  the  end,  arranged  to 
strike  the  gong  when  the  armature  is 
attractecl  by  tbe  magnet.  A  vibrating 
Ijell  lias  its  armature  fixwl  to  a  spring; 
which  presses  against  a  contiict-screw  ; 
the  wire  forming  the  circuit  entering 
at  one  binding-sorew,  goes  to  the  mag- 
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net  .  which  in  turn  connecte*!  with 
the  aruiiiturc  ;  thencv  the  circuit  coa* 
tintiM  through  the  oontaot-ferow  to 
the  other  bmding-screw,  and  out. 
Wlien  set  in  motion  by  electricity, 
the  maffoet  attracts  the  armature, 
•ad  tho  ounmor  strikes  the  bell ;  but 
in  its  forward  motion  the  spring  leaves 
the  contAct -screw  and  t!ius  the  circuit 
is  broken  ;  the  hammer  then  falls 
back,  closing  the  circuit  again,  and  so 
the  action  is  oontinuod  aMIimm,  and 
a  rapid  vibratoiy  motion  is  produced, 
which  niakcfl  a  ringing  ))y  the  action 
of  the  successive  blows  of  the  hammer 
on  the  gong. 

The  folkming  nssful  hints  on  electric 
bell  systems  are  condensetl  from  Lock- 
wood's  handy  little  volume  on  tele- 
phones. 

With  npsrd  to  the  battery,  he  ad- 

vine  to  keep  the  sal-ammoniac  solution 
strong,  yet  not  to  put  ho  much  in  that 
it  cannot  dissolve.  Be  ex  tremely  care- 
ful to  have  all  battery  connectioiui 
dean,  bright,  and  mechanically  tight, 
and  to  have  no  leak  or  short  cinniit. 
The  Kit  teries  should 
liktst  a  yetir  without 
further  attention, 
and  the  glass  jars 
never  ought  to  be 
filled  more  than  f 
fan. 

1  BeU  and  1 
Prfit.i-hutton. --The 
simplest  system  is 
1  bell  operated  by 
1  preoB-botton  as 
Pig.  14.  The  ar- 
rangement of  tliis 
is  the  same  whether 
the  line  be  long  or 
short.  Set  up  the 
bell  in  the  re<|uired  plice,  with  the 
g(»ng  down  or  up  as  may  l:>e  chosen  ; 
tlx  pretw-huttou  where  wanted,  taking 
all  advantages  oifored  bv  the  plan  m 
the  house  ;  o.g.  m  wall  Dehind  which 
is  a  closet  is  an  excellent  place  to 
attacli  electrical  tixtures,  because  then 
it  is  easy  to  run  all  the  wires  in  the 
closets,  and  out  d  sight.  Set  up  the 
bstteiy  in  e  convenient  plaoe,  and,  if 
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possible,  in  an  air-tight  box.  Calculate 
how  much  wire  will  be  requisite,  and 
measure  it  off,  giving  a  libeiml  sap|4j ; 
joints  in  inside  work  are  very  objec- 
tionable, and  only  a<hnissiMe  where 
absolutely  necessary.  Cut  and  scrape 
off  the  inwilating  material  from  enoe 
of  wire  where  contact  is  to  be  made  to 
a  screw.  Only  3  wires  are  necessary, 
i.e.  (1)  from  1  spring  of  the  press- 
button  to  1  pole  of  the  battery,  say 
the  osrbon,  (2)  from  the  other  spring 
of  the  button  to  1  binding-screw  of 
the  liell,  (3)  from  the  other  j)ole  of 
the  battery  to  the  other  binding -screw 
of  the  bdS.  hk  stripping  wires,  leave 
no  ragged  threads  lianging ;  thay  get 
cnutjht  in  the  binding-screw,  and 
interfere  with  the  connection  of  the 
parts.  After  stripping  the  wire  suffi- 
ciently, make  the  ends  not  only  clean 
but  IwTght.  Never  run  2  wires  under 
1  staple,  A  button-switch  should  be 
placed  in  the  battery -circuit,  and  close 
to  the  batteiy,  so  tiiat»  to  tmSA  lesk- 
age  and  accidental  diort  oirouiting 
when  the  Wlls  are 
not  U8e<l  f«>r  st>me 
time,  it  may  bo 
opened. 

1  Be/land  2  PreU' 
buttona.  —  The  next 
qrstem  is  an  arrange- 
ment of  2  press- 
buttons  in  different 
placra  to  ring  the 
same  bell  as  Fig.  ir». 
Having  tixed  the  bell 
and  batteiy,  and  de- 
cided upon  the  posi- 
tions of  the  two  but- 
tons, run  the  wires 
as  follows :  1  long  wire  is  run  from 
1  pole  of  the  battery  to  1  of  the 
springs  of  the  most  distant  press- 
button,  and  where  this  long  wire 
approaches  nearest  to  the  other  press* 
button  it  is  stripped  for  about  1  in. 
and  scraped  clean  ;  another  wire  also 
8trip|)e«l  at  its  end,  is  wound  care- 
fully around  the  bare  place,  and  the 
joint  made.  The  other  end  of  the 
piece  of  wire  thus  branched  on  is 
over  and  fastened  to  the  spring 
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of  tho  noond  pmft-lmHon.  This  cod- 
itittttM  m  bstteiy  wire  bnnohiiig  to  1 

spring  of  each  press-btitton.  Tlien 
run  a  second  wire  fnnu  I  of  the  bell 
bilidiiig-screws  to  the  other  spring  ol 
the  moil  distant  preos-batton,  nnaiich- 
ing  it  in  the  sixmc  tnanmif  as  the 
bittery-vvirp  to  the  other  Bprinp  of 
the  second  button  ;  connect  the  other 
pole  of  the  faattenr  to  the  second 
binding-soraw  of  the  bell,  and  the 
arrangement  in  coinplett'  -acoiitinuouH 
Uittery-circuiL  through  the  bell  when 
either  of  the  bullous  is  pressed. 
Before  oovering  the  joints  it  is  well  to 
solder  tliem,  using  roein  an  a  flux. 

2  Jh//.s  ,i,u{  1  PrcM'b%tUon.—\\\\Qi\ 
it  is  required  lo  have  2  bells  in  dilFercnt 
idaoes,  to  ring  from  1  press-button  at 
the  same  time,  after  srecting  the  bells, 
buttf)n,  and  Uittcn',  run  ;i  wire  from 
the  cjirbon  jx)lo  of  the  Kitt^-iy  and 
branch  it  in  the  manner  descriljed  to 
1  binding-eerew  of  each  bell ;  run  a 
socond  wire  from  tile  zinc  pole  of  the 
bfttterj'  to  1  spring  of  the  button,  and 
a  third  wire  from  the  other  spring, 
branching  it  to  the  remaining  binding- 
screw  ol  both  bells.  It  will  not  answer 
to  connect  2  or  more  vibniting  liells  in 
circuit  one  after  another,  »^  the  2 
circuit'breakers  will  not  work  in  uni- 
son ;  thegr  must  always  be  branched, 
Le.  a  portion  of  the  main  wire  must  be 
stripped,  and  another  piece  spliced  to 
it,  so  as  to  make  2  ends. 

ConHnwtm  Ringing  Beth. — Fig.  16 
showB  the  metluxi  of  connecting  up  a 
continuous  rinp;ing  Inill,  which  can  l>e 
converted  to  an  ordinaiy  bell  by  means 
of  the  switch  S. 

Fig.  17  shows  a  simple  means  of 
ooQ^rwfemg an ordtnaiy  electric  bell  into 
a  continuous  ringer.  Firnt  provide 
the  third  binding-screw  shown.  The 
armature  requires  two  springs  a  and  6, 
the  latter  is  in  ccmtaet  with  the  pillar 
B  until  the  current  patwes,  }>ut  the 
Hpring  a  in  not  in  contact  with  the 
pillaj:  A  by  a  space  of  about  ^'g  in.  Tlie 
push  marked  C  is  a  "reyerse"  push 
which  breaks  contact  in.Mtejulof  nmking 

it.    ^\^len  the  push  l>,  wliicli  in  of  the 
ordinary  kind  is  used  the  bell  rings  and  i 


the  armature  in  springing  from  the 
ma^et,  bends  b  a  litUe  so  that  the 
spnng  a  touches  the  pillar  A.  This 
short-oirottits  the  current  thnwgh  tba 
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nuMdle  Innding'Bcrew  and  the  current 
is  then  continuous  until  the  push  C  is 
UKed  and  breaks  the  contact. 
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There  are  other  methods  one  of 
which  is,  if  more  thftn  1  bell  isdMi^ied 

to  ring  atcadily  when  the  Imtton  in 
pretwed,  to  let  only  1  of  the  series  be 
a  vibrating-beli,  and  tlic  others  single- 
itfofces  ;  Smw,  if  properly  set  up  and 
■djiMtadfWillcontinuoutjly  ring,  because 
they  are  controlled  by  the  Fi|iid  mftke 
and  break  of  the  1  vibrator. 

Annunciator  System,  ^To  ooiinect( 
■n  indicating  annunciator  of  any 
number  of  drops  with  a  common  bell, 
to  Ir"  operated  by  press -buttons  in 
diilereuL  ports  of  a  house,  is  a  Imndy 
amngrawntf  one  drop  may  be  ope- 
imtcd  from  the  front  door,  another 
from  the  dr.iwing-room,  a  third  from 
tlie  diuiug-room  and  so  on.  The  an- 
nunciator(indicat(n'lis  fastened  up  with 
theheU  new  it  ai>ig.  18.  iJl  the 


wire  to  tiie  mai;i  wire,  virtually  bring- 
ing the  ovbon  pole  of  the  battery  into 

every  prees-button.  Next,  lead  u 
second  wire  from  the  otlier  f^y»riii^  of 
each  press-button  to  the  annunciator 
screw-poet  belonging  to  the  spedal  drop 
destracL  This  will  complete  the  circuit 
when  any  of  the  pres«-buttf)na  io 
pushed  ;  for,  as  each  annunciator  mag- 
net is  connected  on  one  side  to  its  own 
press-button,  and  on  the  other  ode  to 
the  common  bell,  it  folloves  that  when 
any  button  is  pressed,  the  line  of  the 
current  is  from  the  carbon  pole  of  the 
batteiy,  through  the  points  of  the 
prees-Dutton,  back  to  the  annunciator, 
thence  through  the  bell  to  the  zinc 
pole  of  the  battery,  and  tluit,  therefore, 
the  right  annunciator  must  diop  and 
the  nil  must  ring.    In  handsome 
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electro-magnets  in  the  annunciator  are 
connected  by  one  wire  with  one  bindinp- 
screw  of  the  bell  and  the  other  biudiug- 
sereir  of  the  ben  li  connected  with  the 
BBC  of  the  batteiy.  It  is  a  good  plan 
to  run  a  wire  through  the  building 
from  top  to  bottom,  at  one  end  con- 
necting it  with  the  carbon  pole  of  the 
batteiy.  It  ought  to  be  ooversd  with 
a  difTerent  odoured  cotton  from  any 
other,  so  as  to  be  readily  identified  as 
the  wire  from  the  carbon.  Supposing 
there  are  6  prws  buttons,  one  m  each 
room,  run  a  wire  from  one  of  the 
springs  of  each  of  the  preKs-buttons  to 
the  main  wire  from  the  i^irbon  pole, 
and  at  the  point  of  meeting  strip  the 
covering  Iram  both  the  main  wire  and 
the  ends  of  the  branch  wires  from  the 
{ut»s- buttons,  and  fasten  each  branch 


houses,  run  the  wires  under  the  floor 

as  much  as  possible,  also  teat  eavch  wire 
separately,  as  soon  as  the  connection  is 
made. 

Double  Syttem, — system  of  bells  in 

which  the  signalling  is  done  both  ways, 
tliat  is,  in  addition  to  the  annunciator 
and  bell  located  at  one  point,  to  be 
signalled  by  presnng  the  button  in 
each  room,  a  bell  is  likewise  placed  in 
each  room,  or  in  a  certain  room,  where- 
on a  return  signal  may  be  received— 
trsnsmitted  frmn  a  preai-button  near 
the  annunciator.  This  is  a  double 
system,  an<l  involves  additioiud  wires. 
One  battery  may  furnish  all  the  current. 
Kun  the  main  carbon  wire  through  the 
house,  as  before,  in  such  a  manner  as 
to  admit  of  lirancli  wires  Iteing  easily 
attached  to  it.    iiuu  a  branch  wire 
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from  it  to  the  spriag  of  one  of  the  i 
pre88-button8,  a  second  wire  from  the 
other  spring  of  the  same  button  to  the 
sorew  post  of  the  lidl  in  ixioai  No.  2, 
and  from  the  other  screw-post  of  the 
said  bell  to  the  zinc-pole  of  the  battery. 
ThiB  completes  one  circuit.  The  other 
is  then  arranged  as  follows :  The  main 
oirixMi,  beiidM  being  led,  at  ahneady 
described,  to  the  spring  of  the  press- 
button  in  room  No.  1,  is  continued  to 
one  of  the  biuding-screws  of  the  bell 
in  the  nme  room ;  tlie  other  terminal 
of  thet  bell  is  carried  to  one  spring  of 
the  press-button  in  nwm  No.  2  ;  the 
complemeiitJiry  sprinj^  of  that  presa- 
buttou  ia  then  connected  by  a  special 
and  separate  wire  with  the  anc  of  the 
batt«7,  and  the  oeoond  circuit  ii  thflo 
al«o  completed. 

An  alternative  method  is  to  run 
braQches  from  the  mam  carbon  wire  to 
all  the  presB-buttonfl,  and  from  the 
main  zinc  wire  to  all  the  bells,  con- 
necting by  aepimtc  wire«  the  remain- 
ing bell  terminals  with  the  remaining 
press-button  spriiigs.  In  the  latter 
plan,  more  wires  are  necessary. 
Although  the  connections  of  but  one 
bell  cither  way  have  been  described, 
every  addition  must  be  osrried  out  <m 
the  same  principle. 

OfAer  Methods.— (I)  Wlicn  2  ixnnU 
at  some  distance  from  one  another, 
e.g.  the  house  and  a  stable  100  yd. 
distant^  are  to  be  connected,  it  is  easy 
to  run  1  wire,  and  use  an  earth  return. 
If  gas  or  water  pi  pen  are  in  use  at  both 
points,  no  difficulty  will  be  found  in 
accomplishing  this.  A  strap  key  will 
in  this  case  be  found  advantageous  as 
a  substitute  for  a  press-button .  The 
connecting  wire  at  etwjh  end  is  fastened 
to  the  stem  of  the  key  ;  tlie  back  con- 
tact or  bridge  of  the  key,  against  wbidi 
when  at  rest  the  key  presses,  is  con- 
nected at  each  cud  with  1  tormiTuvl  of 
the  l>ell,  the  other  terminal  of  each 
bell  being  connected  by  wire  with  the 
ground.  A  sufficient  amount  of  bat- 
tery w  placed  at  eadi  point,  and  1  jxjle 
of  each  bitten,'  is  connected  with  tlie 
earth,  the  other  jx»ie  being  utUu: bed  to 
the  front  contact  of  the  strap  key. 


If  impossible  to  get  a  ground,  the 
second  terminal  of  botli  lj>ell  and  bat- 
tery at  each  end  must  be  connected  by 
a  return  wire. 

(2)  It  is  possible  to  ring  2  bells  with 
only  1  wire  V»y  having  2  series  of  cells  : 
but  this  involves  much  more  expense 
and  trouble  than  laying  a  double  wire 
and  one  aeries  of  ceuB.  Toucan  work 
with  1  wire  if  you  allow  both  bells  to 
ring  at  the  .same  time,  and  have  a  bat- 
tery at  each  end,  or  you  can  so  arrange 
the  battflries  and  beUaaa  to  throw  bat- 
tery of  one  end  in  circuit  with  the  bell 
of  the  other  end,  and  so  on,  as  in  Fig. 
19,  where  a  represents  the  gM-pipe ; 


b,  line  wire  joined  up  with  bells  in 
circuit :  e  and  d,  2  wires  ^ing  through 
cells  and  on  to  pushes  in  eonneetioti 
with  line  wire.  Thus,  when  either  off 
the  pushes  is  cloHCtl  down,  the  battery 
and  distant  cell  are  in  circuit,  and 
vice  vcrtd. 

(3)  The  subjohied  arrangement  (Fig. 
20)  is  a  simple  way  of  effecting  the 
same  object  as  the  preceding.   IiiBt  a  b 
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be  bells  at  shop  and  house  respeo- 
tiTely  ;  connect  the  line  wire  e  with  a 

binding-screw  of  each  bell,  as  shown. 
Have  a  l^attery  at  shop  and  another  at 
house,  d  and  e  ;  connect  line- wire  also 
with  one  pole  of  sadi  battery  ;  connect 
the  remaining  binding-screw  of  each 
I  bell  with  a  metallic  plate  ;  connect 
I  the  remaining  pc»les  of  Viatteriea.  each 
I  with  a  metallic  plate.    Instead  of  the 
ordinaiy  **  push,"  arrange  metallio 


i^i^ui^ud  by  Google 


BiiioiRio  BbUi  Wibhtg. 


61 


springs  at  shop  and  houBe,  perman- 
cntlj  ooonectod  with  gas-pipe  /,  and 
•O  placed  that  when  at  rmt  Umj  un 
in  contact  with  the  plates. 

(4)  Fig.  21  shows  another  solution 
of  Um  aazne  difficulty.    The  battery  a 


A 


placed  in  the  house.    At  b  and  r 
e  2  amall  levers,  which  can  be  moved 
■OMto  pat  the  linenira  d,  and  the 


can  complete  the  circuit,  and  cauBe  the 
shop  bell  to  ring  every  time  ^  uu  press 
down  the  leier  b» 

(5)  Fig.  22  shows  a  bell  system  in 
which  there  are  three  puHhea,  two 
burglar-alarms  and  one  fire  alarm,  all 
opentod  hf  one  lietleiy  and  actuating 
one  bell.  The  pnali  8  and  the  elurais 
cannot  both  be  used  at  once,  the 
switch  ahown  preventing  this,  but  the 
pushes  1  and  2  can  be  used  day  or 
night.  Thus  all  pushee  ohi  be  wed 
in  the  day  time  witliout  anj  annojyanoe 
being  cauneil  by  the  alarm  operating 
when  door  or  window  is  opened  ;  then 
tlie  alenns  can  be  tlnown  into  circuit 
at  night.  If  desired  the  switch  could 
be  arranged  that  all  pushes  might  be 
used  day  or  night,  the  push  3  only  l)oinjr 
shown  cut  out  in  this  instance  to  indi- 


short  wire  e,  which  constitute  the 
poles  of  the  battery,  in  oonnection 
with  tlie  earth  in  'isetHof  ways.  The 
figure  shows  the  connection  in  case  it 
is  wished  to  ring  the 
house  hell  from  the 
shop.  Before  leaving 
the  house,  bring  the 
lever  6  in  connection 
with  the  wire  which 
ttayerasB  the  electro- 
magnet of  the  hou.se 
bell ;  thus  r  is  brought 
into  connection  with  (iTj 
theearthat/.  When-  '  '  *  ^ 
etar,  then,  in  the 
shop,  you  press  down 
the  lever  c,  you  complete  the  circuit, 
and  the  house  bell  rings.    Before  leav- 
ing the  shop,  raise  the  lever  o  so  as 
to  bring  the  shop  }>en  into  the  circuit, 
and  when  fetuniing  to  the  house  you 


cate  how  such  a  thing  can  be  done  if 
desired. 

Fig.  23  allows  a  special  methtnl  of 
I  operating  two  bells.   There  are  one 


ordinar}'  push  and  two  "Morse" 
pushes.  Vuah  1  rings  both  bells,  push 
2  rings  bell  A,  and  push  8  riiigB  bell 
B.  Morse  pushes  are  essential  11  only 
one  faatteiy  is  to  be  used. 
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(6)  Hm  LeoIanoM  battery  cell  is 

made  in  thref?  nizea,  viz.  No.  1  (Hmall- 
est),  2  unci  3  (largest),  but  the  latter 
is  not  sufficient  by  iUielf  for  an  instal- 
Utfam  where  thereis  a  ran  of  26 yutb 
of  wire  each  way  to  the  furthest  push, 
even  if  the  bell  ]>e  a  Hmall  one.  F'or 
hotels  and  in.stitutioii.-s  six  No.  3  cells 
may  be  needed,  aud  let  it  be  remem- 
bered that  money  ie  epent  perticu]arly 
well  in  having  full  battery  power. 
The  metluxi  of  connecting  the  celln 
together  to  form  a  buttery  ia  as  Fig. 
24,  and  this  holda  good  however 


nuHiy  cells  there  may  be.  Having 
connecte<l  and  phiced  the  Ijattery  in 
position,  each  jar  it<  given  its  charge 
of  sal-ammoniac,  and  water  added  to 
fill  it  three-parto  fulL  The  battery 
■hould  be  kept  in  a  cool  place  (not  on 
the  top  shelf  of  a  kitchen)  to  prevent 
a  peculiar  creeping  of  the  salts  over 
the  edge  of  tine  jar.  The  creeping, 
however,  can  generally  be  atopped  by 
giving  the  iiisidc  of  the  jar  a  coat  of 
melted  piimffiu  wax,  or  tallow,  above 
the  water  line.  The  Vo.  1  cell  u  of 
little  uae  except  to  form  a  battery, 
and  No.  2  cnn  only  be  put  to  work  a 
small  bell  a  nhort  disUvnce  by  itself. 
When  the  cells  wea^ken,  a  little  more 
water  is  aometimee  auiBoieiit  to  revive 
the  batterj' ;  if  not,  then  a  fresh 
charge  of  sal-ammoniac  will  nearly 
always  suffice,  and  let  the  zincs  be 
scraped  dean  at  the  same  time.  It  is 
a  good  plan  to  amalgamate  the  zinc 
hmIh  aft  or  scraping.  Thin  is  done  by 
putting  theiu  in  dilute  sulphuric  acid 
to  cleiiu,  and  then  rubbing  a  little 
mercury  (quicksilver)  ov«r  them. 

For  cheap  work  of  mo<lerate  size 
No.  22  wire  h  thick  enough,  but  for 
better  residence  work  No.  20  should 
be  used.  No.  18  is  beat  for  laiger 


worka  if  the  price  is  not  out  too  low. 

The  ordinary  rubber  and  cotton  covered 
wire  HctH  well,  but  in  a  large  nystem 
of  wires  with  an  indicator,  then  the 
wire  which  haa  so  ma^y  icints  on  it 
might  *weU  be  gutta*peRuia  covered, 
as  tluH  facilitates  the  proper  re-covering 
of  the  wire  where  the  joints  come. 
Joints  are  made  by  uncovering  the 
ends  of  the  wirea  abcnt  an  inch,  then 
scraping  them  perfectly  clean  with  a 
knife  (without  nicking  the  wire)  ; 
after wartls  they  are  twisted  closely 
together,  soldsrad,  and  finally  ooyered. 
Retain  should  be  the  flnx  uaed  in  solder- 
ing.  Tlio  zinc  rod  is  connected  direct 
with  the  l>ell,  while  the  carbon  is  con- 
nected with  the  push.    Fig.  25  shows 


T 
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how  connections  are  nwule  with  several 
pushes  (just  like  flow  and  return 
branchea  of  a  hot  water  oinmlation). 
Fig.  26  givea  the  oconeotion  lor  ring- 


¥1 


ing  two  (or  three)  bells  from  one  push. 
The  bells  can  be  a  distance  apart. 
Fig.  27  ahowa  the  wiring  of  a  bell  to 


1 
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a  servant's  bedroom,  which  will  ring 
continuou><ly  until  nhe  gets  out  of  be<l, 
and  switches  it  off.  It  will  be  seen 
thataawitchia  uaedinplaoeof  a  push 
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from  the  pwh,  in  which  oaw  no  retorn 
wire  u  vied,  but  an  earth  return  is 
tnfartitiited.   It  i»  not  uBually  neoM- 


in  thij*  instHiice.  Fit;.  '2S  is  tlie  wir-  perly  made,  a  No.  :t  lA'cl.mrh^  cell 
iug  to  a  bell  which  ia  a  long  diiitauce  1  will  riug  the  lai^ent  2  through  over 

*  _   .      I  iQOyj  No.  24  (B.  W. O.)  wiro. 

Thr  lia-lfKxird  and  Cover.  —  Tim 
may  be  of  any  liard  W(kh1,  by  prefer- 
ence teak,  oftk,  or  mahogany,  and  if 
polished,  bo  much  the  better  ;  the  size 
required  will  bo— 

No.  1.  5f  In.  Umg,  S|  In.  wMe,  i  In.  thldc. 

Ko.  '2,  7  in.    „     31  in.  |  io.  „ 

.  Mo.  3,  8i  in.  M    6  In.    „   I  la.  „ 


TliP  cover  must  l>e  deep  enough  to 
coverall  the  work,  and  reach  to  witliiu 
Fio.  28.  about  4  in.  of  the  top  and  sides  of 

backf  and  allow  |  in.  to  |  in.  between 
sary  to  carry  wirea  terminating  with  the  edge  of  bell  and  cover ;  themeking 
plates  in  the  earth  as  shown  ;  it  can  of  tlii«  had  })otter  be  deferred  untu 
generally  be  arranged  to  connect  these  the  bell  ia  uearW  complete, 
wirea  on  to  water  or  gu  meina,  theee  The  ElMtroJfa^fnet.'—Tbiiii  ahonld 
being  good  conductoni  toad  going  to  be  of  good  round  iron,  and  bent  into 
evth  m  a  matter  of  oonne.   Fig.  29  i  a  bunowiboe  shape  (Fig.  30).  The 


illustrates  the  connections  where  an 
indic}\tor  i><  iiitn)duee<l,  a*i  is  usually 
neceasary  iu  ail  caaes  wiiere  tieveral 
pndiee  operate  one  bell. 

Making  an  Blectaric  Bell.— 
The  following  description  appliej<  to 
3  Hizea — viz.  for  a  2-in.  bell,  hereafter 
called  No.  1 ;  2|-in.  or  No.  2  ;  4-in., 
or  No.  $,  wh&sh  eini  are  euiBoient  for 
meet  amatenn*  pnrpoeeB,  and,  if  pnn 


Fio.  30. 

part  a  h  must  V>e  qm'te  straight,  and 
not  damage<l  Viy  the  forging  ;  the  \>cud 
should  be  as  flat  as  poHsible,  so  aa  to 
meike  the  magnet  as  ehort  as  may  be 
[  (to  save  sjmce).     When   made,  the 
magnet  is  put  into  a  clear  fire,  and 
,  when  red  hot,  taken  out  and  laid  in 
'  the  ashes  to  slowly  cool ;  care  must 

I be  taken  not  to  burn  it.  Lastly,  2 
smaU  holes  are  drilled  in  the  oentreof 
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the  endi*  at  c,  ahoxxi  5^  in.  deep  ; 
drive  a  peoe  of  brass  wire  tightly  into 
the  holes,  and  allow  the  wire  to  project 

Bufficiently  to  allow  a  piece  of  thin 
paper  between  the  iron  and  the  table 
when  the  iron  is  steading  upon  it; 
this  li  to  prevent  the  annature  ad- 
hflring  to  the  magiiet  from  residuary 
magnetism,  which  always  exiuts  more 
or  le«s.    The  meaHureraeuls  are — 

No.  1  Blzc  iron  i  in.,  dloei  in.,atol)U  in. 
Naa  „  A  in.,  „  |  In..  ,.  m. 
No.  3  .. 

The  Bobbins  or  CoiU.  —  These  are 
made  by  bending  thin  sheet  copper 
itnindthepMrtafrof  tbeinagnet ;  the 
edgse  at  a  (FSg.  81)  must  not  quite 


the  lathe,  or  a  primitive  winding  appa- 
ratus may  !•<'  made  by  lioring  a  hole 
through  tlie  t;i<lfs  of  a  small  1k>x,  tit  a 
wire  cmnk  and  wooden  axle  to  thi*j, 
and  push  the  bobbin  on  the  projecting 
end— thus  (Fig.  32)  :  a,  crank  ;  6, 
box ;  e,  bobbin ;  d,  axle.   The  box 


I 

I 
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meet.  The  thickueas  of  this  copper 
mttrt  be  inch  that  4  pieces  just  equal 
in  tH^"«^  the  edge  of  a  new  three- 
penny-piece (this  is  rather  an  original 
gauge,  but  then  all  can  get  at  the 
thickness  this  way).  The  bole  in  the 
brass  end  b  mu8t  be  just  lai^e  enough 
to  push  oTi  firmly  over  the  copper 
when  <»n  the  iron  ;  they  must  then  be 
set  true,  and  soldered  on.  The  brass 
for  the  ends  may  be  about  as  thick  as 
a  Bixpence  ;  a  ^^j-in.  hole  must  be 
drilled  at  close  to  the  copper.  The 
other  meiisureiueiit.s  are  sus  follows  : — 

No.  1,  diameter  |  In.,  kngtb  ovir  all  li  in. 
No.  2,      „      f  In..  »•  H 

So.  3,      „      llll.,  ll»n- 

The  brass  ends  should  be  neatly  turned 

true,  and  lacquered. 

Winding  Bobbins.— Fot  this  pur- 
poae,  No.  28  wire  ahouM  be  uaed, 
whidk  is  better  if  varnished  or  para- 
ffined. The  VM»})bin8  should  be  neatly 
covered  wiili  pa[)er  over  the  copper 
tube  and  inside  of  ends,  to  prevent 
any  possibility  of  the  wire  touching 
the  bobbin  itself  ;  the  l>ubhin  is  best 
ftPiwl  fay  chucking  it  on  a  mandrel  in 


Fig.  32. 

may  be  loaded  to  keep  it  steady  ;  on 
no   account   attempt  to  wind  the 
wire  on       hand-^the  bobbin  mtist 
revolve.   Leave  about  1^  in.  of  wire 
projecting  outside  the  hole  d,  in  end 
of  bobbin,  and  wind  the  wire  on  care- 
fully and  quite  evenly,  the  number  of 
layers  being  respective^  6,  8,  and  10  ; 
the  last  layer  must  finish  at  the  same 
end  as  the  first  began,  and  is  be«t 
fastened  off  by  a  silk  or  tlireati  binding, 
leaving  about  a  8-in.  piece  projecting. 
Bothbobbins  must  be  wound  in  the 
same  direction,  turning  the  craiak  from 
you,  and  commencing  at  theend  neare«t 
the  box.    The  bobbins  must  now  be 
firmly  pushed  on  the  part  abui  the 
magnet,  and  the  two  pieoeaof  wire  pro- 
jecting through  the  hoka  c  aohlerBd 
together. 

AssetnUing  Part.— Firit  florew  on 
the  bdl.   Thia  should  be  supported 
underneath  by  a  piece  of  J -in.  iron 
tube,  long  enough  to  keep  the  etlge  of 
the  bell  4  to  f  in.  above  the  backboard. 
I  Cut  off  the  hammer-rod,  ao  that  when 
!  the  head  is  on  it  will  come  nearly  as 
low  as  the  bell  screw,  and  in  a  line 
with  it.    Make  a  hole  in  the  backboard, 
and  drive  the  armature  post  in  tightly 
~it  must  be  driven  in  so  fv  that 
when  the  magnet  is  laid  upon  the 
backboanl,  the  centre  of  the  magnet 
iron  and  the  armature  are  the  same 
height.    Place  the  magnet  so  that 
when  the  armature  is  pressed  agiunst 
it,  the  hammer-head  all  but  touchej^ 
the  bell ;  screw  it  into  its  place  by  a 
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wooden  bridge  acrot  the  screw  passing 
brtween  tlia  bobbine.    By  af tenwdi 

easing  thiH  screw,  any  little  adjuHtmcnt 
can  be  made.  The  armature  spriiig 
ahoold  tend  to  throw  the  hammer-head 
•Imiit  f  in.  from  the  bell.  Thb  con- 
tact-po«t  should  be  bo  placed  that  when 
the  armature  toucheH  the  magnet,  there 
ia  a  alight  apace  between  the  platinum 
point  on  wb  wanm  and  the  platinmn 
on  tho  ■pring.  In  patting  in  the 
po«t«,  a  piece  of  copper  wire  must  be 
driven  in  with  them  to  attach  the 
wire  to.  One  pout  can  be  hioved  round 
m  little  either  waj  to  alter  the  tendon 
of  tho  spring  ;  the  screw  in  the  other 
post  can  be  turned  in  or  out,  to  just 
idlow  the  ]nt>per  break  to  take  place. 
By  nrewing  it  in  and  out^  the  ear 
will  soon  judge  where  the  bell  ringi 
beet.  (Volk.) 

Otmtrid  Particular*.  —  (1)  The 
amounts  and  sizes  of  silk-covered  wire 
to  bo  vaed  lor  maldng  ooQs  for  eleo trio 
belle  ere  as  follows,  the  number  of 
inches  indicating  the  diamctern  of  the 
respective  gongs  :  For  a  2-in.  gong, 
8  yd.  of  No.  26  ;  2A.in.,  9  yd.  No.  26 ; 
S-m.,  10  yd.  No.  26  ;  8|.in.,  10  yd. 
Ho.  26  ;  4.in.,  11  yd.  No.  24  ;  5-in., 
12  yd.  No.  22  ;  6-in.,  13  yd.  No.  20. 
(2)  The  bella  after  being  turned  and 
poliriied  reeeifo  an  dae&o  dapodt  of 
nickel  or  diver,  or  they  may  be  warmed 
and  l;\cqueml  with  gold-lacquer  in  the 
lathe  ;  Bcrew8  and  other  brass  fittings 
are  done  the  same  way.  (3)  It  is 
immeterial  whotlier  the  bell  support 
be  of  iron  or  brass.  (4)  For  winding 
the  bobbins  quickly  and  neatly,  have 
a  steel  spindle,  about  \  in.  diameter, 
ind  in  2  bearings  on  uprighte  on  a 
stend.  Cat  2  pieces  of  stout  brass  tube 
(f-in.  common  tube)  each  1  in.  long  ; 
turn  each  down  taper  to  one  end,  and 
put  a  set-screw  in  each  ;  then  slide 
thorn  over  the  f4n.  spindle^  so  that 
their  thin  ends  are  nearest  together. 
Reels  with  holes  of  many  different 
sixes  can  thus  easily  be  hxed  true  and 
wound  very  easily,  either  in  the  lathe, 
or  by  hand  by  means  of  a  small  crank. 

(4)  Sinfffe-ftroke  BeH.—Fig,  33  ex- 
plains its  oonstruction.    Instead  of 
2 


having  a  contact-breaker  hxed  at  a, 
the  oironit  only  goes  through  the 
magnet,  thus  only  ringing  when  the 


Fia.as. 


button  is  pressed,   b  and  e  are  oon* 

nected  with  the  battery. 

(8)  CwitinuoMs-rinyiiuf  Jic//.  -  This 
is  more  complicated  than  the  single- 


FlO.  34. 


stroke,  as  will  be  aeen  by  Fig.  34. 
A  small  piece  of  l)rafi8  or  iron  is  fixed 
an  a  suitable  way  (riveting  is  bettt)  on 

F 


Digitized  by  Google 


66 


Electric  Bells  Am  Alabmb. 


(o  the  MnDfttttTB  of  the  bdl  upon  which 
rests  edgeways  «  pieoe  of  flat  brass  a, 

Bhftpefl  fw  in  the  diagram  ;  it  is  sup- 
ported by  a  piece  of  bnvsH  tube,  through 
whieh  ft  soreir  b  passes,  seeoriog  it  to 
the  board — not  too  tightly,  however, 
•0  fts  to  allow  of  its  HwingiiiR  easily  ; 
a  piece  of  bnin^  rod  or  stout  wire  c  is 
driven  into  the  baae- board  in  such  a 
tmj  thftt  when  a  is  drawn  down  by 
the  gpriqg  e,  a  good  contact  is  formed 
between  a  and  c.  A  vdre  is  taken 
from  c  to  one  binding-screw  of  the 
bell,  and  a  wire  is  tSken  from  the 
bnss  tube  which  supports  a  to  another 
separate  binding-screw  d.  The  dotted 
lines  represent  wires  as  well  as  the 
other  lines  ;  the  dotted  lined  also  re- 
prawnt  the  diieotion  of  the  current 
nr  the  continuous  action,  using  the 
same  wire  to  the  zinc  element.  The 
current  passes  from  the  zinc  to  the 
contact^crew,  through  the  coils  to  c, 
across  a,  down  A,  and  out  through  the 
binding-screw  d  to  the  wrKm  clement. 
The  Ix'U  is  stopped  by  pulliiig  a  cord 
attached  to  a,  which  breaks  the  con- 
tMty  and  which,  if  pulled  herd  enough, 
fcmethe  armature  towards  the  magnet 
by  rubbing  against  the  piece  in  the 
armature  (which  must  be  made  in  the 
shape  of  the  diagram).  When  it  gets 
ftbofo  the  piece  in  the  armature,  the 
armature  springs  Ixick,  and  <i  rest'!  on 
the  piece  of  brass  ocfain,  ready  for 
another  time. 

(9)  Method  of  produoimg  eonftnuous 
ringhvj  from  nn  ordina/ry  EUetric 
Bell. — The  method  works  well,  is  in- 
expensive, and  any  one  with  ordinary 
intelligence  could  make  and  fix  one 
for  himeelf.  Of  course,  the  lx>ll  must 
hftTe  ft  contact  breaker.  In  Fig  .35, 
a  is  the  bell  ;  h,  hammer,  in  thoceiitre 
of  wiiich  is  sci  ewe<l  or  soldered  a  piece 
oi  metal  projecting  outwards  ^  in. 
The  head  of  hammer  is  flat,  circular, 
with  a  hole  in  centre  ;  c,  piece  of  ])ra8H 
hung  loosely  on  the  screw,  to  which 
wire  is  attached,  leading  to  bell  as 
shown ;  d,  screw  and  wire  attached, 
leading  to  hittcry.  On  the  bell  being 
rung,  the  oblong  piece  of  bnvss  c  is 
libeiated,  falling  on  to  d,  making  a 


drouit,  producing  oontinuoiii 
ringing  until  e  ia  lifted  up.   (J.  W. 

Fisher.) 

A  Uefuiitig  to  Ledundi^  Battery  CelU, 
(a)  When,  after  a  reaaooabl^  long 
period,  the  bells  cease  to  ring,  it  is 
most  probable  that  the  batteiy  needs 


F».  SS. 


attention.  After  ft  eummer,  particu- 
larly a  hot,  dry  one,  it  may  be  found 
tliat  the  outer  glass  jars  have  scarcely 
any  liquid  iu  them.  In  most  cases 
it  then  proves  suffloient  if  plain  witer 
is  poured  into  the  jars  to  half  fill 
them.  The  bells  will  then  ring  strong 
again  for  a  good  time.  (6)  If  the  glass 
jars  appear  to  have  sufficient  liquid  in 
them,  and  yet  the  bells  do  not  ring,  it 
is  probable  that  the  a<l{Htion  of  a  little 
sal-ammoniac  will  sntfice.  Only  a 
small  quantity  need  be  put  as  no  good 
is  effected,  rather  the  reverse,  by 
putting  more  oytAaJB  in  then  wiU 

dissolve. 

A  difficulty  with  the  Leclanch6 
battery  is  that  the  sal-ammoniac  solu* 
tion  rises  by  capillarity,  and  ftttftoka 

the  leaden  taps,  brass  binding-screws, 
and  wires.  The  following  suggestions 
relate  U>  batteries  :  (c)  Take  your  bat- 
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tery  to  pieces,  well  wash  in  bot  mA/BT, 
dry,  and  give  a  good  coating  of  ftrint- 
wick-t)L4ck  ;   after   setting    up,  give 
another,  so  a«  to  tlmmughly  pn)tfct 
the  leaden  caps,    (d )  Try  a  few  drops 
oi  swaet-oa  on  the  tnaehee  of  aolntion, 
to  prevent  verdigriB  on  binding-Bcrews. 
Try  a  chloride  of  zinc  battery  inntejul 
of  a  Leclanch^.    A  4-cell  bichromate 
form  battery,  with  aal-ammaoiac  aolu- 
ttcn,  OMi  be  need  lor  bdla  with  great 
euceeai  and  no  trouble,    (e)  Avoid 
brass-work  on  Leclauch6  cells  ;  use 
lead  connections  covered  with  Bruns- 
iaek*hlaek  or  black  Japan  varniflh, 
which  prevents  salta  from  creeping  up 
and  destroying  the   connectionn.  A 
Leclanchd  set  of  6  ceils  will  work  for 
nearly  3  yeers  on  a  bell  circuit  by 
aimply  redllingwith  water  occasionally. 
(/)  Take  out  the  CMrboni,  well  soak 
the  heads  in  melted  paraffin  for  say  2 
in.  down,  then,  by  reheating  carbons, 
drive  badt  the  paralBn  for  loflBcient 
apace  for  binding-screws  to  take  OD  ; 
the  paniffin  wax  will  prevent  the  creep- 
ing action  of  the  excitant.    (^)  ^\^len 
you  put  the  zinc  rod  into  the  solution 
(wiueh  ahonld  be  on^  half  up  the 
outer  jar),  see  that  it  is  well  amalga- 
mateil,  and  do  not  let  it  touch  the  I 
porous  ceil.    (A)  To  prevent  the  salt 
and  water  creeping  up,  grMie  the 
upper  portions  of  the  caibon,  sine, 
and  jars  ;  to  check  evaporation,  place 
your  cells  in  a  wofxlen  case,  and  screw 
on  the  front  so  as  to  be  air-tight. 
When  ao  fitted,  if  the  inaulation  ia 
good,  Leclanch^  batteries  of  the  best 
make  will    work    well   without  any 
attention  for  several  years  ;  one  set  of 
woridng  houae-bella  baa  been  in  daily 
um  for  9^  ye^iPH,  during  which  time  it 
has  been  filletl  up  with  cold  water  r> 
times,  and     lieen     reclmrgetl  once. 
Neat'sfoot-oil  is  the  best  kind  of  grease 
lor  this  purpoae.  (0  Aa  to  the  dnc 
connection,  do  not  use  a  binding-acreir 
at  all  near  the  cell,  drill  tbo  zinc,  and  i 
inaert  a  tinned  iron  wire,  or  twist  it 
romid  the  rod  and  well  aolder  it,  then 
warm,  as  you  do  the  carbon,  and  coat  I 
with  the   HrunH wick-black.     Do  all  ! 
connectioua  with  bindiog-screws  fixed  • 


to  a  frame,  my  10  or  12  in.  away  from 

the  cells,  where  the  fumes  cannot  well 
nwh  them.  !><>  not  wet  the  cnrbons 
or  zincH  when  putting  the  j^iilution  in — 
i.e.  that  portion  which  is  not  intended 
to  be  in---and  do  not  fill  the  jaraabove 
ffuU. 

Electric  Bell-alarma  and 
Tell-tales. — The  electric  current  is 
eminently  auited  for  alarma,  tell>talea 

and  time-signalB.     Mechanical  tell- 

talcs  and  niinilar  appliances  cannot  be 
matle  to  opemte  for  any  considerable 
distance  while  bends  and  turns  all 
precant  difBcoltiea.  These  drawbacka 
afe  quite  oreroome  bj  the  electrie 
current. 

A  la  mi  for  Dwr  or  Wii\dow. — In 
Fig.  36,  a  it  a  amall  piece  of  bnm 
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tubing,  having  a  bnvRs  fli«c  6,  soldered 
on  to  one  end  of  it.  This  is  drilled 
and  countersunk  for  aerews,  aa  at  0 ; 
(i  is  a  small  bran  knob,  either  screwed 
or  soldered  on  to  tlie  iinu'^s  rod  /,  and 
protruding  KlK)ut  half-way  through  a 
hole  in  the  disc  ^  ;  e  is  a  circular  disc 
of  ebony  fitting  into  the  tube  d,  and 
having  a  hole  through  its  centre  to 
allow  /  to  glide  freely.  The  ebony  is 
held  in  its  place  by  screws.  To  one 
end  of  the  eoony  disc  is  fitted  a  brMa 
circle  j,  of  rather  — w-^^— '  diameter 
than  f,  also  having  a  central  hole  to 
admit  of /sliding.    A  ia  a  spiral  spring, 

F  2 
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wliich  kecpa  the  brass  cross  piece  t 
(passing  through  a  hole  in  /)  in  contact 
with  the  brMS  oirde/.  i;  k  »  hnm 
disc  closing  the  end  of  the  tube,  and 
aleo  allowing  /  to  slide.  One  wire  I 
is  attached  to  this  ;  the  other  wire  m 
passes  through  a  hole  in  k,  and  is  at- 
tMhed  to  hnm  oirato  /.  On 
pressure  being  applied  to  d,  the  points 
of  contact  are  forced  apart  and  no 
eonrent  can  pass.  Immediately,  how- 
•Wy  on  tibe  pivHim  hnng  ramofnd 
(m  Of  openhig  •  door  or  wmdow),  Ibo 


rupter  or  switch,  which  is  merely  a 
h/nsa  arm  pivoted  at  one  end  and 
resting  on  a  hnm  stud  at  the  other. 
When  you  desire  to  throw  the  arrange- 
ment out  of  gear,  you  have  oiilj  to 
remove  the  arm  from  the  stud. 

Alarm  to  ring  whiU  Door  i$  being 
cpemd.'^a)  FSg.  87.  A  it  a  apring 
(Kf  hard  brass  alx>ut  in.  thick  and 
1  in.  wide,  fixed  on  to  architrave 
moulding  of  door  frame  ;  B  is  a  similar 
spring  fixed  on  to  door ;  the  oqhimo- 
Uoni  are  shown,  C  being  short  beUx 


Ito.ai. 


spring  recovers  itself,  and  brings  the 
cross-piece  into  connection  with  y,  thus 
dosing  the  oontast.  These  oontaot- 
maken  are  sunk  in  the  lintel  of  the 
door  or  in  the  groove  of  the  window, 
as  shown  in  the  figure.  One  of  these 
must  be  used  for  each  door  or  window 
to  be  guarded.  The  wires  I  and  m 
should  be  guttapercha-covered,  as,  in 
£sct,  all  wiren  U8e<l  in  tliis  j<jb  should 
be.  The  rest  of  your  work  is  com- 
pentively  easy.  Tea  must  have  an 
indicator  in  your  bedroom  to  show 
which  room  is  attacked.  This  will  be 
precisely  similar  to  those  used  in  ordi- 
Dsry  eleetrio-heU  work.  At  some  point 
in  the  batteiy  wire  which  goes  to  the 
yon  may  insert  an  inter- 


where  the  door  hinge.*?,  to  prevent  the 
wire  breaking ;  D,  bell ;  battery  ; 
F,  switch  to  oat  off  when  not  wanted. 

(b)  Fig.  38.  A  is  a  piece  of  wood 
or  metal  screwed  on  to  door.  D  is 
made  of  wooden  bar  let  into  the  door 
^TMue  al  top  ri|^t>haad  eomer,  su|>- 
ports  a  wooden  rod  E  which  carries 
the  brass  screw  C.  B  is  a  piece  of 
watch  or  KUiall  clock  spring  bont,  and 
then  liardcued  at  a  right  aiiKle ;  a 
hole  ii  drilled  (or  punched)  wliiM  aoft» 
and  the  epring,  well  brightened,  ia 
screwed  on  to  the  block  as  shown. 
When  the  door  is  opened,  A  pressea 
the  spring  B  against  the  serew  C,  and 
when  returning  to  its  place  A  presses 
B  awsy  from  C.  Thus  the  hoU  wiU 
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only  ring  when  <l(x>r  is  Iwiiig  opened. 
The  block  may  be  in.  long,  and  A 
may  be  iimmIs  of  steel  spring,  whiob 
gives  longer  oontact. 

(Josffi-rimiit  Bursar  Alarm*. — 
The  cloAed-circuit  qr>tem  in  one  that 
profides  ageinet  interruption  by  out- 
ting  the  wiree,  eo  that  if  \vireB  are 
cut  or  broken,  tl\c  alanu  bell  in  put 
into  circuit  and  rings.  The  contacta 
at  dour»  and  windows  are  arranged  in 
e  ravene  way  to  that  unially  done, 
for  inatead  of  the  parta  being  brought 
into  contact  when  a  door  or  window 
in  opened,  they  keep  the  circuit  dotted 
while  the  door  cir  window  remaini 
oioaed  and  break  the  circuit  when  they 
ace  opened.  The  alarm  circuit  is  kept 
open  by  the  use  of  a  small  elect ro- 
niaguet,  the  armature  uf  thiti  being 
beU  liaek  hj  »  aUg^t  oiirrant  from  » 
eonatant  grKvity  hatttiy  of  tlioDaniell 
type.  On  openincr  a  wndow  or  door, 
or  on  cutting  or  breaking  a  wire  the 
armature  of  the  magnet  is  releaaed 
and  thia,  of  courBe,  doees  the  alarm 
circuit.  Thia  alarm  circuit  ia  of  the 
ordinary  kind  with  Leclanch^  hitterj'. 
The  bell  in  iiaually  put  in  the  bedroom, 
it  being  onlv  likely  to  hm  night  uao, 
aodabonkl  be  switclwd  off  dnnng  tbe 
day. 

Electric  Tdl-Uilt*  for  Lutems.^l) 
lu  Fig.  39,  a  ia  the  tank,  b  the  float, 


c  V-wheelB,  d  light  wire  rope,  e-counter- 
Inlanring  wa^t  (wludi  must  be  ad- 
justed BO  aa  not  to  prevent  the  float  h 
falling  with  the  water),/  eye  (through 
which  the  wire  rope  pttJittes),  lixed  on 
arm,  whldi,  being  pivoted  at  \a  kept 
i^Sainat  the  stop  h  by  apiial  apring  h 
ontil  tbe  atop   fixed  on  tho  wiraropo, 


is  brought  in  contact  with  /  by  the 
riiiiug  water,  when  the  weight  e  pulls 
the  arm  over  to  t,  which  oringa  the 
bell  into  circuit.  By  moving  the  stop 
/,  the  bell  can  be  cau8e<l  to  ring  at  any 
level  of  the  water,  and  by  having 
another  oontaet  at  A,  and  beU,  and 
also  a  stop  on  the  other  side  of  /,  the 
l)ell  will  ring  when  the  tank  is  empty. 
When  2  belk  are  titte<l  up,  the  arm 
must  be  arranged  to  remain  between 
the  oontaota,  when  not  acted  upon  by 
the  stops  on  the  wire  rope.  An  indi- 
cator and  scale  attached  to  the  weight 
e  will  show  the  height  of  water  in  the 
tank. 

(2)  In  Fig.  40,  a  is  the  tank,  the 

height  of  the  water  lx?ing  at  }>  \  c  ih  a 
tin  float  attached  to  the  end  of  an  iron 


Fla.  441 


rod  c/,  moving  on  a  hinge  aX  t,  /  is  a 
metal  stud  tipped  with  platinum.  A 
small  piece  of  ptetinum  is  also  soldered 

on  to  the  point  on  the  rod  rf ,  opposite 
to/.  ^  is  A  womlen  support  to  which 
€  and  /  are  fastened.  A  wire  from/ 
ia  carried  to  the  battery  A,  which  con- 
sists of  a  few  Leclanch^  cells.  The 
other  tenninal  of  the  battery  goes  to 
one  of  the  binding-Hcrews  of  the  electric 
bell  i ;  the  other  bimhng -screw  ia  con- 
nected by  »  wire  to  r,  but  care  should 
he  taken  to  have  thin  wire  in  gmnl 
eifto/ftg  connection  with  the  rod  d. 
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When  the  water  riftos  to  a  eoitMn 

li'M'^'ht,  the  p<iintH  at  /  will  Iw  put  in 
contiict,  which  complete«  the  electric 
circuit  and  sets  the  beU  ringing.  The 
bell  would  eott  about  4ff.  or  ;  tho 
batteries  about  3«.  each. 

(3)  In  Fig.  41,  a  is  the  cistern  ;  6, 
a  float ;  c,  the  contact  maker ;  df  a 


Fig.  41. 


projection  t<>  hold  float.  The  right 
half  of  the  figure  tJiowM  tlie  contJict- 
maker.  e  is  a  brasu  blud  in  contact 
with  the  line  wire  and  /  ia  another 
stud  also  connected  with  the  same 
wire.  7  is  a  piece  of  brass  spring  with 
the  other  wire  attached  to  it ;  A  in  an 
electric  bell,  and  i  the  battery.  Plati- 
niae  all  contact  poante.  The  action  is 
as  follows:  When  theotstem  ia  full, 
the  brass  spring  7  touches  /,  and  the 
bell  rings.  \\'heA  the  cistern  is  empty, 
the  spring  g  touches  e,  and  thus  00m- 
pleles  the  circuit.  It  will  be  found 
very  useful  to  employ  a  swiUh,  s<i  that 
when  the  cistern  is  full,  the  circuit  can 
be  broken,  and  thus  save  your  battery. 
The  same  can  be  done  when  it  is 
empty. 

(4)  Messrs.  Gent  and  Co.,  Ltd..  of 
LeiceetOT,  say  that  the  simplest  water- 
level  alann  Qrstem,  oonsiste  of  a  float 
idlidi  operates  a  contact  or  contacts* 
an  alarm  a  switch,  and  a  batteiy, 
shown  in  outline  by  Fig.  42. 

When  the  water  reaches  a  pre- 
amnged  height  or  depth,  the  contact 
closes,  completing  the  circuit,  the  bell 
rings,  and  the  attendant  is  called,  who 
switches  the  bell  out  of  circuit. 

The  obfeetion  to  this  simple  system 
ia  that  the  attendant  forgets  to  switch 
on  the  bell  again,  when  the  water-level  ' 
his  altered,  and  until  he  iloes  no  the 
system  is  out  of  use.  To  guard  agiiinst 
this  n^glecta  speoial  water-level  alarm 


annunciator  has  been  designed.  This 

has  two  sliding-rods  with  knobs,  the 
liigher  knob  for  replacing  the  indicator 
flag,  and  the  lower  one  for  controlling 
the  bell.   The  action  ia  aa  foUovra : — 


FlQ,  43. 

On  the  tank  becoming  say  full, 
contact  ia  made  at  the  reservoir,  the 
drop  movement  of  the  indicator  falls, 
and  the  bell  rings.  By  pressing  the 
lower  knob  the  bell  is  switched  otf,  but 
the  indicator  signal  cannot  be  replaced 
by  pressing  the  upper  knob,  until  the 
water  falls  in  tank,  and  contact  is 
broken.  Any  attempt  to  replace  the 
signal  before  the  water  hia  thus  fallen 
only  results  in  the  bell  commencing  to 
ring  again,  and  continuing  so  to  do,  till 
again  stoppe^i  by  the  lower  knob. 

To  indicate  «'  high  "  and  "  low,"  two 
signals  are  needed  as  ahown  by  Fig. 
43,  but  annunciators  with  only  one 
i^ignal  arc  supplie<l  to  indicate  *'high  " 
only,  and  "  low  "  only. 

It  will  be  seen  from  the  diegrsins 
that  where  two  ngnals  are  employed 
two  lines  are  run  lx?twecn  the  tank 
and  indicator,  and  where  one  signal 
only  is  needed,  one  line  suffices. 

Where  the  distance  between  the  tank 
and  indicator  is  great,  it  is  possible  to 
arrange  for  one  line  to  carry  both 
signals  by  the  use  of  a  polarised  relay 
fixed  in  the  indicator. 

(6).  In  Figs.  44,  45,  and  46,  thewheei 
a  is  actuate<l  by  tlie  float,  and  when  re- 
volving, caused  the  Uir  Ciirrying  the  con- 
tact-pins to  rock  on  its  centre  6,  thus 
producing  a  circuit  on  one  aide  or  thn 
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other  ligr  imoMniiig  the  pins  e  in  tbe 

mercury  the  pendulum  d  bringing 
the  bar  into  its  normal  ponition.  The 
pins  are  shuwu  in  a  line  fur  the  sake  of 
dnroew,  but  thej  can  be  placed  Aoy- 


iiMDt  you  will  require  »  oouple  of 
ratchet  wheels  of  e<{ual  size,  but 
fastened  to^^ctlu-r  ft  little  apart,  and 
mounted  on  a  couiuion  centre.  You 
muBt  have  as  many  teeth  on  them  as 


FlO.  i3. 


how,  80  long  as  they  dip  together.  By 
niing  mercury,  you  wul  make  »  grnt 
deal  better  contact  tlian  you  can  with 

solid  metals,  but  the  pins  on  the  bir 
and  the  connections  must  be  well 
insulated.    For  the  recording  instru- 


your  float-wheel  has  pins,  and  the 
teeth  must  be  cut  in  an  oppo«ite  dirao* 
tion  to  one  another,  so  that  when  Uie 

electro-mafftiet  7  attnicts  the  armature 
'  and  eHcaj)enient  /  t<iwartl  the  pole 
I  marked  S,  the  wheel  at  the  buck  re- 
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volvea  in  the  direction  of  the  arrow 
(and  with  it  the  wheel  and  index  tliat 
are  iihowu) ;  the  reverse  acUon  takes 
place  whan  armftlure,  etc,  is  drawn 
toiwdi  ^.  There  are  sevtttd  dittd- 
vanUfpM  in  this  plan — via.  the  neoee- 


to  slide  over  a  at  lower  end,  and 
attached  at  top  end  U)  d,  lever  arm 
mounted  on  epml  spring  c,  the  oentre 
of  which  iH  fixed  to  a  rigid  square  pin  ; 
fg,  2  end8  of  a  brass  plate,  projecting 
from  a  Hupjwrt  at  right  angles  to  d  ; 
hj  a  light  chain,  connecting  0  and  6, 
tine  length  of  which  regulates  thr^ 
water-levels  at  which  the  IjcII  will 
ring  ;  I  k',  terminal  wiren,  attaoht-d 
respectively  U)  f  and  c.  At  low-water 
level  the  weight  of  b  will  faring  0  into 
oooteot  with  g  ;  at  hi^  level,  lis 
buoyancy  will  bring  e  into  contact 
with  /. 

1  (J)  In  Fig.  48,  tt  is  a  wooden  frame  ; 
I  h,  oonteot-lever  ;  e,  hinge  to  oontMt* 


dityof  having  tho  Imtt^ricH  at  the 
reservoir,  the  liability'  of  the  instru- 
ment to  get  out  of  step,  and  tiie  oon- 
tinnous  action  if  the  pins  on  the 
float- wheel  should  happen  to  hold 
the  bar  down. 

(6)  Fig.  47  allows  an  arrangement 
for  signalling  both  high  end  low  «»ter 


0^- 
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levels  :  ft,  upright  guide-ro<i  firmly 
fixed  to  bottom  of  tank;  b,  hollow 
oopper  hell,  with  ttthe  through  it  to 
dide  over  a ;  0,  oepor  tube  with  flange 


Flo.  48. 

lever ;  <£,  brass  contactHMvew ;  e, 

counter- weight  wid  stop  to  prevent 
weight  from  passing  through  lever  ;  /. 
float ;  fff  stop  for  same ;  A,  pieoe  of 
tin  for  ct  to  oontnust  on ;  carry  wire 
to  contact-screw,  as  shown  in  sketch, 
along  the  lever.    When  the  water  gets 
below  a  certain  point,  it  would  leave 
the  float  saspeDoed,  which  ihonld  hf 
the  counter-weight  e  lift  the  contact- 
lever  at  I,  and  make  contact  at  d  h . 
On  the  contrary,  the  float  /  should 
lift  lever  at  k,  and  again  make  oontaot 
at  6  A.   To  ensure  euootis,  the  float 
should  be  as  heavy  as  possible,  the 
lever  as  light,  and  the  counter-weight 
heavy  enough  to  lift  the  lever.  The 
holes  in  eontaet-lever  shonld  be  lai*ge 
enough  to  clear  rope  or  clxain.  PuUqf 
should  not  be  less  than  5  or  6  in*  hi 
diameter. 

EUetrie  Time  5^na&.— <1)  Fig.  49 
shows  a  ample  means  of  making  an 
metal  alarm  olock  ring  one 
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or  more  baUiatany  required  dietanoe, 
cr  in  any  oUmt  room  of  the  house. 

The  clock  is  stood  (or  l>cttcr  still, 
Mcured)  on  a  ha«c-Vxianl,  and  this 
board  has  a  wooden  rod  or  peg  aoiindly 
gload  in  H,  aboiit  ^  in.  tmiA,  and 
np^ght  at  ahown.  A  ' 


or  oopper  nut  ia  obtainad  thai  will 
aiiponthe  woodradqiaitaaaaOy.  To 

the  top  of  the  nut  solder  a  piece  of 
bell  wire,  thi.s  wire  being  fonned  into 
a  loose  open  spring  to  admit  of  the  nut 
dropping  down  the  rod  frae^. 
TUa  wire  ia  connected  to  the 
carbon  of  the  battery.  At  the 
baae  of  the  rod,  on  the  ba«e-board, 
fasten  down  a  piece  of  sheet  braaa, 
copper,  or  tin,  latting  it  ooma  up 
close  against  the  rod  (or  surround* 
inj?  it),  so  that  the  nut,  when  it 
falls,  will  fall  on  this  and  complete 
thedmdt.  Soidarawirato tUa 
piaoa  of  sheet  metal  and  take  it — 
the  wire — to  the  bell.  From  the 
ball  to  the  zinc  of  the  battery  a 
wire  is  carried  in  the  usual  way. 
The  winding  key  of  the  olook,  the 
luj  iriiidi  winds  the  alarm,  must 
be  soldered  Bo that  it  (l«»<.*.s  not  drop 
down,  but  alwHy»  tfUoidit  out  flat 
and  atraa^t.  Having  set  and 
wound  the  afamn  of  the  clock,  lai 
the  last  turn  of  the  winding  key 
leave  it  horizontal  lus  shown.  Now 
put  the  nut  on  the  wood  rod,  so 
that  it  raato  on  the  windiqg  kmr. 
When  the  alarm  goaa  mT  the 
winding  key  commences  to  revolve 
and,  in  so  doing,  it  first  lifts  the  nut 
m  little  then  lata  it  drop  on  to  the 
metal  plate  below,  and  thus,  as  will 
be  understood,  compl'  t'  s  the  circuit 
and  aets  the  balls  ringing.  The 


,  bells  continue  to  ring  until  the  nut 

J  Li  lifted,  or  until  tlwy  are  switched 
off  by  itulejjendent  switches.  It  will 
be  noticed  tlaat  thi.s  arnin>^iiieiit  in  no 
way  interferes  with  the  time-pieoe 

I  doing  ita  cuatomAr}-  duty  as  an  alaiiii 

I  clock  for  the  room  it  is  in. 

(2)  To  ring  at  G  o'ck)ck.  Fig.  60 
shows  a  small  clock  a,  with  which  to 
work  the  bell ;  6>  battery  consisting  of 
two  Ledanch^  ceUa;  a,  diae,  with 
a  notch  cut  in  it,  running  otit  to 
the  diameter  of  the  disc,  iiiul  Imving 
a  groove  in  it  in  which  d,  a  small 
piece  of  wire,  rona ;  attaelied  to  d 
ia  a  small  strip  of  aheet  copper  r, 
and  fixed  to  it  i8  the  gong  /.  Set  the 
small  point  in  c  to  the  hour  reijuired 
for  the  alarm  to  ring,  and  it  will  be 
aaan  that,  when  the  recess  in  e  worka 
round  opposite  the  hour,  the  wire  d 
drops  down  in  the  rece«8,  bringing 
with  it  c,  which  falls  on  the  two  eudji 


1  of  the  wire  fn»m  the  liattcry  brought 
I  in  at  the  sides  of  the  clock.  The  strip 
>  e  cannot  be  aaen,  being  above  the  fMe. 
I  The  disc  could  be  fitted  to  any  dock, 

l»ein^'  Jiothing  more  than  a  piece  of 
'  sheet  brass  with  a  groove  cut  iu  it 
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with  ft  file,  to  prevent  the  wire  from 
slippiiig  out.  There  should  be  a 
smtch,  to  torn  the  ourrent  off  or  8top 
it.  The  gong  is  shown  fixed  on  the  top 
of  clock,  and  battery  and  clock  on 
iDMitel-shelf.  A  coiumou  houae-bell 
will  do  for  a  gong,  supported  on  A  pieoe 
of  ham  wire.  The  disc  c  is  of  ooone 
to  be  carried  V>y  the  hour  hand. 

(3)  Have  a  diBC,  about  2  in.  diam., 
fastened  on  to  the  shaft  of  the  hour- 
hand,  eo  that  it  revolves  once  in  12 
hours,  and  notched  al»ut  1  in.  deep, 
to  allow  the  pin  of  coutact-rtKi  to  drop, 
and  make  contact  at  a  b.  Divide  the 
diflo  into  12  equel  parts  for  the  bours, 
and  lialf  the  spaces  for  the  half -hourn, 
and  number  tnemas  shown  in  Fig.  51, 


ffto.  SI. 

when  fixed,  the  centre  of  the  hour- 
hand  should  always  be  over  the  figure 

12.  Carr}'  the  wire  from  the  battery 
to  the  contact-rod,  as  shown,  and  not 
through  the  joint.  Tliis  will  ring  the 
bdlau  through  the  night;  but  you  can 
switch  it  off  and  on,  or,  if  this  is  uu- 
auitjible,  mjike  the  disc  revolve  only 
once  in  24  hours,  and  divide  and  notch 
to  suit,  so  that  more  than  one  half  of 
diae  would  be  blank.  The  oontact-rod 
you  niuHt  shape  to  circuinstAnces,  and 
make  the  minute  and  hour  hands  coin* 
cide. 

(4)  In  Fig.  52,  a  is  a  disc  of  thin 

sheet  brass,  with  notch  cut  in  it ; 
through  the  centre  is  soldered  a  tin 
tube  to  nlip  tightly  on  tlie  .spindle  of 
the  wheel  that  carries  the  suuiU  hand 
of  the  dock,  with  2  brass  pins  sol- 
dered on  the  outer  face,  just  long 
enough  to  project  through  the  face  of 


the  clock  to  turn  the  disc  round  with, 
ft  is  a  pieoe  of  brass  wire  shout  |  in. 

thick,  BOrewed  at  one  end  about  1  in. 
down,  and  with  3  nut«  fitte<l  ;  the 
other  part  ia  hammered  fiat,  to  form  a 
spring,  and  filed  down  to  the  rsquved 
■feiflBMss,  which  of  course  must  not  be 
great.  The  end  thai  presses  on  the 


Fin.  ss. 

edge  of  the  di^ic  has  a  small  notch  cut 
in  to  preveot  slipping,  e  is  another 
brass  wire  same  tluckness  as  6,  with  3 

nuts,  an<l  >)ent  as  in  sketch.  Take  off 
the  clock  face  and  hands,  bore  2  holee 
through  the  side  of  clock-case,  one 
above  the  disc  and  the  other  below,  aa 

shown  ;  then  by  means  of  2  nuts  fix 
cjvch  wire  in  |X).sition  ;  the  other  nut 
serves  to  connect  the  wires  from  bat- 
teiy.  All  is  hidden  when  the  fiMse  ia 
put  on.  A  small  piece  of  platinum  ia 
soldered  on  the  spring  ft.  where  it  drope 
on  c,  also  a  piece  on  the  end  of  c  to 
form  more  perfect  connection.  The 
action  ia  thus:  Suppose  6  o'clock  is 
the  time  you  require  to  rise  in  the 
morning  :  at  6  o'clock  in  the  evening, 
turn  the  disc  round  by  nieami  of  the 
pins  untQ  the  spring  drops  into  the 
notch  and  falls  on  c ;  the  connection 
is  then  ma<le.  As  tlio  t  Ifx^k  moves,  the 
disc  raises  6  until  6  o'clock  a.m.,  wlien 
it  drops,  and  sets  the  bell  ringing. 
The  clock  may  be  in  the  kitchen,  and 
the  wires  g«)  tln-ous^h  ceiling  to  bell 
hanging  un  wall  in  bedroom.   A  simple 
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break  is  made  Uiua :  Solder  a  Buiall 
pfakta  with  2  nraw^holes  on  8  in.  of 

^•in.  braas  tube  and  nail  it  to  the  wall 
in  bedrtwm  ;  then  put  a  Hinall  piece 
of  cork  in  the  bottom  of  tube,  cut  one 
of  the  wine  from  batteiy,  filo  one  end 
to  a  point,  and  put  it  up  a  short  way 
through  the  cork  ;  to  the  othei-  wire 
solder  8  in.  of  j^ilt  picture  cord  with  a 
braas  wire  3  in.  long  soldered  to  the 
other  end  of  pietoie  oord,  then  pour  e 
small  quantity  of  mercury  into  the 
tube.  Wlien  retiring  for  the  night, 
merely  viind  up  the  clock,  and  put  the 
bnMB  wire  at  end  of  pietiire  oord  Into 
the  tube,  wliich  forms  the  connection. 
\Mieii  the  >k11  riiig><  in  tl»e  morning, 
take  the  wire  out  of  tulte,  which  hrwik.s 
the  connection.  Gilt  picture  cotxl 
lonni  good  flexible  oooneotioDs  to  the 
clock ;  solder  eboat  8  in.  to  end  of 
each  wire. 

(5)  Put  2  pins  in  the  minute-wheel, 
and  let  them  lift  a  Ught  spring  ;  thif 
will  give  a  contact-maker  every  half- 
hour.  Then  a  pin  on  the  hour-wlieel 
to  suit  each  hour  that  a  signal  in  w>inte<l 
for.  Count  the  teeth,  and  divide  tliat 
nmnber  I7  12,  thus  having  so  many 


Fio.  63, 


teeth  for  each  hour.  ^lark  one  tooth 
"12,"  and  at  equal  distances  others 
"  1,"  "  2,"  ete.  Uim  pins  at  hours 
not  wanted,  and  where  a  half -hour 
signal  i«  nec<le<l,  insert  a  pin  half-way 
between  the  hount.    The  anuugemeut 


is  shown  in  Fig.  53 :  a,  minute- 
wheel,  with  iti  2  pine ;  6,  hoar-wheel, 

with  its  pins  ;  c,  li^ht  hna^  npringe, 
to  be  lifte<l  by  the  pniH  in  the  wheels  ; 
d,  adjutttiug  iicrewB.  The  spring-studs 
must,  of  ooune,  he  insulated  from  the 

clock-plate. 

(i^)  Fig.  r>4. — a  is  the  ckx-k  ;  ft, 
battexy  ;      bell.    The  wire  d  from 


Fie.  54. 


one  terminal  of  the  bell  is  connected 
with  any  part  of  the  works  l^'hiiul  the 
clock  ;  the  wire  c  leadH  irom  the  Uit- 
tery  to  the  other  terminal  of  the  bell  ; 
and  the  wire  /  is  placed  at  iHiatever 
hour  the  bell  i»  wante<l  to  ring,  /has 
a  little  crook  at  the  end,  so  that,  when 
the  hour  hand  of  the  clock  touches  it, 
it  is  earned  round  with  it,  the  hell 
continuing  to  ring  till  the  crook  de- 
tachcH  itwelf  by  the  hand  going  round 
— i.e.  about  3  hours.  /  iw  placed  in 
such  a  manner  that,  although  the  hour 
hand  touches  it,  the  minute  hand 
pa8«e8  above  it.  This  tuljustment, 
though  not  HO  scientific  as  others,  is 
equally  successful. 

(7)  Ctoek  AUaekment  to  ring  BtU  at 
Ccrtmn  ^ours.— Just  prepare  a  thin 
disc  of  ji  non-oomlucting  Hul»8tanre, 
such  a«  vulavnite  or  hiird  wchxI,  and 
mount  this  under  the  hour  hand,  or 
it  ean  he  put  upon  the  aads  of  the 
wheel  which  carries  the  hour  hand, 
'  juHt  behind  the  dial.  Let  the  disc 
have  a  metal  centre  to  come  in  contact 
with  the  hour-hand  axis.  From  the 
centr(>  uf  this  diso  have  wires  run  to 
the  edge,  these  wirf??*  coming  at  jxnntH 
1  corresponding  with  the  times  the  bell 
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ia  required  to  ring.  A  light  spring  is 
then  provided  attached  to  any  con- 
venient point,  the  clear  end  of  the 
rasing  preasiug  on  tiie  edge  of  the 
diK.  As  the  diae  xevolves  so  will 
the  spring  come  in  contact  with  the 
wires  whicli  come  to  the  edge  of  the 
disc.  By  having  one  wire  of  an  electric 
eSrcuit  oomieoted  to  the  spring,  and 
one  wire  to  the  centre  of  the  disc,  a 
complete  circuit  will  be  made  each 
Ume  a  disc  wire  comes  under  the 
spring.  The  bell  will  ring  for  a  minute 
or  two,  or  several  minutes,  according 
to  how  the  spring  or  the  ends  of  the 
disc  win:^  are  Hhrt{)e(l  to  remain  in 
contact  with  one  another.  It  also 
IbUowe  that  the  finer  the  diio  wiree 
and  the  krger  the  dieo  the  eborter  the 
contact  will  \k\ 

Tdl-taU  Clock.— X  drum  d  (Fig. 
55)  carries  a  strip  of  paper  wound 


along  the  paper  in  direction  of  drum's 
length,  will  indicate  the  time  at  which 
current  pa&Mis.  A  simple  contact 
spring,  siich  ae  m  need  far  xinging 
eleetno  bells,  is  pushed  by  the  watoh- 
man  when  making  hin  rounds, 
record  i«  made  on  the  paper. 


Fto.6i. 


upon  it.  The  surface  ban  grooves  cut 
in  it,  either  circular  or  (if  to  indicate 
for  more  than  12  hours  without  atten- 
tion) spiral.  In  the  latter  case,  one 
end  of  axiHof  druni  is  cut  with  a  screw 
of  the  «ame  pitch  jw  the  grooves  on 
the  drum,  and  works  in  a  hxed  nut, 
■o  that,  when  rotated,  the  drum  tmvels 
along  an  axial  line  at  such  a  rate  that 
the  proov«*-s  retain  the  same  relative 
position  to  a  fixed  point,  sucli  as  the 
indenting  Pjnnt,  presently  to  be  de- 
■cribed.  The  dnim  has  the  hours 
engraved  at  one  end,  and  is  made  to 
rotate  once  in  12  hourn.  A  spring 
(not  shown)  holds  the  cylindrical  arma- 
ture a  cffihB  fsoe  of  electro-magnet  m 
until  a  current  passes,  when  the  lever 
/  is  dmwii  down,  and  the  point  p  muken 
a  puncture  in  the  paper.  The  position 
of  this  puncture  relatively  to  lines 
drawn  from  the  figures  on  end  of  drum 
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Electric  Motor 
fob  uss  m  a  shall  wobkshop. 

XliBctric  Motors. — (a)  It  is  gener- 
ally underetootl  that  an  efficient  elec- 
tric motor  cannot  be  made  without  the 
uaa  of  maohineiyaDd  fine  tooli.  It  u 
ako  baliBved  thst  tlM  «zpeiiM  of 
patterns,  castini^,  and  materMk  of 
various  kinda  required  in  the  conatnic- 
tiou  uf  a  good  electric  motor  ui  con- 
ndsnUe.  The  little  motor  ihown  in 
Fig.  6S  mm  devieed  §ad  oomlnioted 
with  a  view  to  awiif«tinn^  amateurs  and 
beginners  in  electricity  to  make  a 
motor  which  might  be  driven  to  advan- 
tage hf  a  current  derived  ht>m  a 
battery,  and  which  would  liave  suffi- 
cient |x»wer  to  operate  an  ordinary  foot 
lathe  or  any  light  machinery  requiring 
not  over  1  men  power. 

Ttm  only  mecmne  work  required  in 
it«  construction  is  the  turning  of  the 
wooden  supports  for  the  armature  ring. 
The  materials  rawt  less  than  8«.,  and 
the  leboar  ie  not  great,  although  some 
of  the  operationH,  such  as  Ns-inding  the 
armature  and  field  magnet,  require 
some  time  and  considerable  patience. 
On  the  whole,  however,  it  le  a  very 
eeey  machine  to  make,  and  if  carefully 
constructeil  will  certainly  f^ve  satisfac- 
tion. Only  such  nmterials  aa  may  be 
procured  anywhere  are  required.  No 
patteme  or  oeetn^  are  needed. 

Beginning  with  the  armature,  a 
wooden  spool  A  (Fig.  .'ib)  should  be 
made  of  sufficient  size  to  receive  the 
aoft  iron  wire  of  which  the  core  of  the 
armature  is  formed.  The  wire,  before 
winding,  should  be  varnished  with 
shellac  and  allowed  to  dry,  and  the 
surfiBce  of  the  spool  on  which  the  wire 
is  wound  aiioakf  heoovwed  with  paper 
to  prevent  the  sticking  of  the  varnish 
when  the  wire  is  heated,  as  will  pre- 
sently be  described.  The  aiie  of  the 
iron  wire  ii  Vo,  18  Amerioen  wire 
gauge.  The  spool  is  3^  in>  diameter 
in  the  smaller  part  and  2  in.  long 
between  the  flanges.  It  is  divided  at 
the  oentre  and  ^tened  together  by 


ssrewe.  Each  part  is  tapered  slightly 
to  facilitate  ita  removal  from  the  wira 
ring.  The  wire  is  wound  on  the  spool 
to  a  depth  of  ^  in.  It  should  be 
wound  in  even  layers  \  and  when  the 
winding  ie  oomideite.  the  epool  and  ita 
oontanta  ahonld  ha  plaoad  in  a  hot  ovan, 


and  allowed  to  remain  until  the  sheUao 
melts  and  ilif  ronvolutions  of  wire  are 
cemented  together.  After  cooling,  the 
iron  wire  ring  B  (Fig.  57)  is  withdrawn 
from  the  apool,  and  oovarad  with  a 
single  thickness  of  adlMdva  tape,  to 
ensure  insulation. 

The  riuK  is  now  spaced  off  into  12 
equal  divuionB,  and  linea  are  drmwn 
around  the  ring  tranavemdy,  dividing 
it  into  12  e<jual  soCTiionts,  .-m  shown  in 
Fig.  58.  Two  wcdge-^luijKMl  piwes  C 
of  hard  wood  are  notched  and  tittod  to 
the  ling^  ao  aa  to  endooe  a  qnoe  in 
whloh  to  wind  the  coil.  This  coil  con- 
sists of  No.  IH  cot  ton -covered  copper 
magnet  wire,  4  layers  deep,  each  layer 
having  8  oonvalvtiona.  lliie  end  a  and 
the  beginning  b  of  the  winding  termi- 
nate on  the  same  side  of  the  coil.  The 
last  layer  of  wire  should  be  wound 
over  2  or  3  strands  of  shoe  thread, 
whidi  ahookl  be  tied  alter  the  ooQ  ia 
complete,  thus  binding  the  wires 
together,  ^\^»en  the  first  section  of 
the  winding  is  finished,  the  wire  is  cut 
off  and  the  enda  (about  2  in.  long)  are 
twisted  together  to  cause  the  coil  to 
rotaiii  itx  sliap'.  Aftor  the  completion 
of  the  Hrst  Kectit>n,  one  of  the  pieces  C 
is  moved  to  a  new  position,  and  the 
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Hecond  Hection  in  proceede<l  witli,  and  Crtif  should  \>e  taken  t<>  wind  all  the 

so  ou  until  the  12  Mctions  are  wound.  coil8  in  the  same  direction,  and  to  have 

TlieooUaof  the  ring  are  then  varnished  the  same  number  of  conT<dulioiui  In 

with  thin  Bhellac  wnuh,  tbe  varniih  mnh  ooil.  A  oonTenient  mgrof  oany- 


Fn.  m. 


heinpj  allowed  to  f<aik  into  tlie  inlorior  inp  the  wire  through  and  around  fhe 

of  the  coils.  Finally  the  ring  is  alio  wed  ring  is  to  wind  upon  a  small  ordinary 

to  remain  in  a  warm  place  until  the  spool  enough  wire  for  a  single  section, 

TMiiish  ia  thoroughly  diy  and  hard.  uaog  the  apool  aa  a  shuttle. 


Digitized  by  CoogI< 


Ei«scx&io  MoxoB. 


79 


The  ring  u  mounted  upon  a  wood 
support  or  hub  G  (Fig.  59),  and  is  held 
in  plac«  Yty  the  w«KMlen  collar  H,  lK)t}i 
hub  atul  o<»]l;ir  l»oini;  pnn'ided  with  ji 
ooucavti  dauge  fur  rt^ceiviug  the  imier 
ed^M  of  thb  ring.  The  ooUar  H  is 
iMtfloed  to  the  end  of  the  hub  O  by 
ordinarv  braaa  wood  acrews.  Both  hub 
sad  collar  are  mounted  ou  a  ^  in. 
steel  slittft  formed  ol  Stubs' wire,  whiofa 
needs  no  turning.  A  pnllej  is  formeil 
intcj^mlly  H*ith  the  collar  H.  The 
end  of  the  hub  G,  which  is  provided 


pair  is  sufllcient  to  allow  a  brass  wood 
screw  to  enter  the  end  of  the  hub 

ami  form  an  electrical  cf>ntact  with 
lM)th  wires  of  the  pair,  as  shown  in 
Fig.  58. 

There  being  12  ermetiire  seetione 

and  12  pairs  of  terminals,  there  will  of 
course  be  required  a  corre.sp<)t»dinK 
number  of  brass  screws.  These  ttcrews 
ere  inserted  in  the  end  ol  the  hub  O, 
HO  as  to  come  exactly  even  with  the 
end  of  t}ie  huh.  This  completes  ths 
armature  aud  the  commutator. 


Fie.  61. 


with  a  flange,  is  prolonged  to  form  the       Before  proceeding   to  mount  Uie 
maoratetor,  and  the  terminals  a  6  of  annature  shaft  in  the  journal  boxes,  it  « 

the  ring  coils  arc  amm^  along  the  will  be  noc—iiy  to  construct  the  field 
surface  of  the  hub  and  inserted  in  mat^et,  as  the  machine  munt,  to  some 
zadial  holes  drilled  in  the  hub  in  pairs,  extent  at  least,  be  made  by  ''rule  of 
Hw  wires  are  arrsnged  so  that  one  i  thumb." 

hole  of  each  pair  receives  the  outer  |  The  body  E  (Fig.  61)  of  the  field 
end  of  one  c<nl,  and  the  otlicr  hole  magnet  consists  of  strips  of  Russia  iron, 
receives  the  inner  end  of  the  next  coil,  such  as  if  used  in  the  manufactun'  of 
the  extremities  of  tlie  wire  being  Htoves  and  stove  pipe.  The  stripe  are 
soaped  before  insertion  In  the  hides.  !  2|  in.  wide  their  oombined  length  being 
Thedistaiioe  between  the  holeeof  each  suflftdent  to  build  upamegnet  core 
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in.  thick,  of  tho  fonn  shown.  Tlie 
mot^r  illustrated  has  15  layers  of  iron 
ID  the  luagnet,  each  i-equiriug  about  26 
in.  of  iron,  appronmitolj  88  ft.  alto- 
gether. 

The  wooden  block  F,  on  which  the 
magnet  ia  formed,  is  secured  to  a  boM 
board  O,  as  shown  in  FSff.  60,  and 
BTooves  are  made  in  the  edges  off  the 

block,  and  correapondinc;  holes  are 
formed  in  the  base  to  receive  wires 
for  temporarily  landing  the  iron  strips 
together.  Oppoaite  each  angle  of  the 
block  F,  mortises  are  made  in  the  bane 
hoard  O,  to  receive  the  keys  d  and 
wedges  c.  Each  key  d  is  retained  in 
ihemortlBM  bgradovetafl,  aa  ahown  in 


the  magnet  wire  fnuu  the  in^n  core  i>f 
the  mafj^iRt,  the  latter  is  covereci  ufM^n 
the  parts  to  be  wound  by  adhesive  tape 
or  DTf  ootton  doth  aittaohed  hy  nMaaa 
of  shellac  varnish. 

The  direction  of  winding  is  clearly 
Hhown  in  Fig.  62.  5  layers  of  No.  16 
magnet  wfae  are  wound  upon  each  sec- 
tion of  the  magnet,  the  winding  uf  sec- 
tirms  1  and  2  being  oppositely  arranged 
with  respect  to  each  other.*  In  like 
manner,  the  winding  of  sections  3  and 
4  is  oppositely  arranged.  Thb  winding 
of  Bection  1  is  also  opposite  to  that  of 
and  tluit  of  2  is  opjwsite  to  tliat  of 
4.  The  winding  begins  at  the  outer 
I  cod  of  the  magnet,  and  ends  at  the 


Pw.  M. 


Fig.  fiO.  Ry  thiri  armni;cment,  each 
layer  of  the  ntnp  of  iron  may  be  held 
in  position  aa  the  fonnaliim  of  the  mag- 
net  proceeds,  the  several  keys  d  and 
wetlgcrt  }>t'iiig  removed  and  replaced  in 
succession  as  the  iron  strip  is  carried 
around  the  bloekF.  When  the  magnet 
faaareached  theretiuiredthidiness,  the 
wcnlges  p  are  forcetl  ilown  so  m  to  holtl 
the  iron  firmly,  then  the  layers  of  iron 
are  closely  bound  together  by  iron 
binding  wire  wound  around  the  magnet 
through  the  grooves  e  (Fig.  61)  and 
holes  in  the  base  Ixxird  (1. 

The  next  step  in  the  construction  of 
the  machine  is  the  winding  of  the  field 
magnet.   To  ensure  the  insulation  of 


inner  end  of  the  section.  When  the 
winding  is  completed,  the  temporaiy 
binding  is  removed.  The  outer  ends 
of  1  and  2  are  connected  together,  and 
the  outer  endn  of  3  and  4  are  con- 
nected. The  inner  ends  of  2  and  4  are 
connected,  ^e  inner  end  of  3  is  to 
be  connected  with  the  commutator 
brush  /.  Tho  inner  end  <>f  1  to  be 
connected  with  the  binding  post  ^,  and 
the  landing  fxist  £^  is  to  be  connected 
with  the  commutator  brush  /. 

The  field  magnet  is  now  plactsl  upon 
a  base  liaviug  blcxjksof  suitable  height 
to  support  it  in  a  horizontal  position. 
A  block  is  placed  between  the  ooHs  to 
prevent  the  top  of  tlie  magnet  from 

I 
I 
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dimwingdown  upon  the  aniMtiire.  and  i  «nB*tare  ihalt  ih  journtled  are  bond 
Iks  mglMt  is  •soured  in  place  bjonaa  j  tmnsversely  lai^r  than  the  shaft,  and 
■Imill,  as  shovm  in  Fig.  63.  !  a  hole  is  boml  from  the  top  <lown< 

T^e  armature  is  wrappeil  with  3  or  ,  ward,  so  as  to  communicate  with  the 
4  thicknesses  of  heavy  paper  and   transverse  hole.    TopreTent  the  bind- 


innrted  in  tht  wite  put  of  the  fiejd  t 
BM^tniit,  the  p^per  senring  to  centre 

the  armature  in  the  magnet.  The 
armature  shaft  is  levelled,  and  ar- 
ranged at  right  angles  with  the  field  , 
magnet.   The  posts  in  which  the ' 
2 


ingof  the  joomal  hoans,  the  'eipoeed 

ends  of  the  armature  Mhelt  are  ooTsrad 
with  a  thin  wash  of  pure  clay  and 
allowed  to  dry.  The  puuts  are  secured 
to  the  base,  with  the  ends  of  the 
■multure  shaft  rsoeiTed  in  the  timns* 

o 
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vene  holes.   Waahare  of  pasteboard  * 

are  placed  upon  the  shaft  on  the  oppo-  ; 
site  fides  of  the  posts,  to  confine  the  j 
melted  metal,  which  is  to  form  the 
jomndbona.  BaWttmetaltOrinitB 
abaence,  type  malal,  ia  maltad  and 
poured  into  the  space  around  the  shaft 
through  the  vertical  hole  in  the  post. 
The  journal  boxes  thus  f  omiad  are  each 
provided  with  an  oil  hole,  extending 
from  the  top  of  the  post  downward. 
If,  aft<;r  cleaning  and  oilin^^  the  lx>xes, 
the  shaft  does  not  turn  freely,  the 
boxes  should  be  reamed  or  scsraped 
imtU  the  desired  freedom  is  secw-ed. 

All  t  hnt  is  now  re<juired  to  complete 
the  motor  is  the  commutator  bnishes 
//.  They  each  oonalBt  of  $  or  4  strips 
of  thin  hard  rolled  oopper,  curved  as 
ahown  in  Fig.  59,  to  cause  them  to 
upon  the  screws  in  the  end  of  the 
hub  O.  The  hniahes 
are  aecored  by  small 
bolt.^  tn  ,1  dine  of  vulcan- 
isetl  lilirc,  or  vulcanite, 
at  diametrically  opposite 
pointa,  as  shown  in 
Fig.  64,  and  the  brusherf 
are  arrangetl  in  the 
direction  of  the  rotation 
of  the  armatmre.  In 
the  brush-carrying  disc 
is  formed  a  curvetl  slot 
for  receiving  a  screw, 
shown  in  Fig.  64,  which 

^        through  the  slot  intothepost  and 

serves  to  bind  the  disc  in  any  position. 
The  disc  is  mounted  on  a  boss  pro- 
jecting from  the  inner  side  of  the  post 
ooooentric  with  the  armature  shaft. 
The  brushes  arc  connected  up  by 
means  of  flexible  cord  a«  nhown  in  Figs. 
69  and  62.  The  mobt  favourable 
position  for  the  bnishes  may  soon  be 
found  after  applying  the  current  to 
the  motor.  The  ends  of  both  brushes 
will  lie  approximately  in  the  same 
hariaontal  plane.  When  the  motor  is 
in  operation,  the  direction  of  the 
current  of  the  conductor  of  tlie  field 
mapnet  is  such  as  to  produce  couae- 
quunt  poles  above  and  below  the  arma- 
ture. 

Eight  eella  of  plunging  biohromate 


battery,  each  having  one  zinc  plate 
,^  X  7  in.  mid  2  carbon  plates  of  the 
same  .size,  will  develop  sufficient 
power  in  the  motor  to  run  an  ordinary 
foot  lathe  or  2  or  8  sewing  maehinea. 

The  dimensions  of  the  parte  of  tba 
motor  are  tabulated  below : — 


Fio.  64. 


l-piiRth  of  field  nuMOX't  Clnrido)  . 
Intnrti&I  dUmHer  ot  \io\»x  aectkin 

of  mainiei  

WIdtb  of  mssMt  ooie  .... 
Ko.  oTlayrri  of  wire  to  sodi  eoU 

of  tnapmct  

No.  uf  oonvolutknis  in  eacU  layer 
Length  of  « lie  ta  saoh  coll  (sp- 

pwBrtwists) 
8nt  of  wtie,  An.  ^KT.  O.  •   •  • 
Outside  diameter  of  armatare 
Inside  dlametor  of  armature  core 
Thickneos 
Width 


n 


» 


M  It  t» 

No.  of  coils  nn  firniature   .    .  . 
of  layers  in  rncli  a>il  .  . 
of  convolutions  in  each  layer 
armature 


No. 
No. 

LeiMEtb  of  wlr^  Id  each 

Ml  (approximate)  .... 
SIxe  of  wiro  on  armature,  Am. 

Q.  •...*••• 
liOngth  of  armature  »haft .  •  • 
Diameter  of  armature  shaA  •  • 
„  woodonhub  .  .  . 
Distance  betwe»^n  atandanu  .  . 
Total  vrtgbt  of  wire  in  armature 


31.. 

S 

96  ft 
Halt. 

Si  In. 

a*" 

Hi: 

13 
4 
8 


aaft. 

No.  IS. 
file. 

•  Ih. 


(0.  M.  Hopkina.) 
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TaBLB  :  SUBB  OF  WlRBB  AHD  CaBLBS 
(CoirDDOIOM)  FOB  A  GiVtIN  NUM- 

or  iBGAmNBBomiT  Lamfb. 


Ma  of  , 
100- volt  1 

Ko.  of 

60-volt 

Onidnclaf, 

Will 

Wiry, 
Atuperes. 

If,  C  J) 

16  c.p. 
Lunn(«  (or 

doable  ihlii doable  this 

Dombar  , 

number 

oft  CD. 

of  Sep. 

lanilM). 

A  or  A 

1-8 

2 

1 

A  or  a'fl 

3-2 

4 

2 

4-2 

6 

S 

50 

8 

4 

7-2 

12 

6 

12-8 

20 

10 

22-7 

80 

18 

290 

50 

25 

480 

75 

38 

62-0 

95 

48 

u 

960 

156 

78 

With  100  volt  E.M.F.  the  circuitfl 
can  be  about  80  yd.,  or  half  this  dis- 
tenoe  with  60  volt  frarare.    If  a 

greater  distance  occurs  the  resiRtaiice 
18  increased  proportionately,  and  a 
larger  conductor  becomes  neceaaenrjf 
as  than  ahonld  not  ooeur  a  greater 
itSi  of  potential  than  2  volt^.  The 
increase  in  the  area  of  the  conductor 
can  be  proportionate,  so  that  if  for 
tvrelvie  16  oendle-poiper  lamps  on  an 
80  yd.  circuit  a  Jj^*  conductor  is 
needed,  then  a  160  yd.  circuit  will 
require  a  conductor,  or  its  equiva- 
lent. Always  remember  that  a  circuit 
can  ba  apoilad  by  using  a  oondnotor 
one  size  too  small. 

Circuits  and  their  Arrang:e- 
ment. — In  works  of  a  moderate  Hize 
tlioqrefeemof  wiring  eommonly  adopted 
is  to  run  a  pair  (rf  mains  from  bottom 
to  top  of  building,  and  to  take  flow  and 
return   bmnchen  frtjm  thefee  to  the 

*     mean*  a  Btniul  wire  or  cable  of  aeven 


lamps  as  Fig.  65.  After  {laHMin;?  a 
certain  amount  of  work  the  mains  may 
be  reduoed  in  siM  proportionataly  to 
the  amoimt  of  woik  before  them. 


There  is  no  occasion  to  do  tliis  unless 
the  saving  in  cable  is  cousiderable. 
The  lamp  bnnchee  are  oi  nnaller 
(M>nductora  than  the  mains. 

In  this  example  it  will  he  seen  that 
there  is  a  main  switch  on  the  street 
side  of  the  meter,  and  a  main  cut-out 
accompaniee  It  as  shown,  both  these 
being  necessary  in  every  case.  It  is 
not  usual  to  put  another  switch  in  the 
mains  on  the  consumer's  side  of  the 
meter  imlflBB  a  slightly  different  system 
liaving  a  distributing  board,  istvdopted. 
Switones  can,  however,  be  put  where- 
over  desired.  All  lamp  branches  have 
cut-outs,  and  the  point  at  which  the 
mains  are  reduced  in  size,  as  just 
referred  to,  sliould  Ix*  j>ro\i(U'(l  with  a 
cut-out  also.  Switche8  are  put  to  the 
lamps  as  a  matter  of  course,  but  where 
it  is  desSrsd  to  opsnte  several  lamps 
by  one  switch,  it  is  simply  arrsoged  as 
will  be  illu8tnite<t  directly. 

Where  a  diHthbutiiig  board  is  used 
the  ainqgeiiient  of  connections  is 

o  2 
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similar  U)  Fip.  6tV  In  the  case  illus- 
trated, the  txvird  in  really  a  device 
for  splittiug  up  the  mains  into  thrM 
(or  more)  pain  of  woaXkr  braodMS, 


before  acting  on  the  second  one.  This 
is  not  a  commendable  plan  if  it  can  be 
ttvoided,  at,  with  two  Imhw  w  Fig. 
68,  tlM  B.M.F.  requiTM  to  be  doublo 


Kiii.  66. 


each  conveniently  fitted  with  a  switch 
mmi  cut-out  compactly  placed  on  the 
one  board.  This  method  is  usually 
adopted  in  all  importent  works,  as  it 
giTes  a  more  convenient  and  complete 
control  over  the  insttUlation  when  it  is 
a  laige  one.  The  cut-outs  to  the 
lmn«£et  are  on  tibe  board  (date  base) 
as  fteted,  but  if  any  of  the  branches 
are  practically  vertiail  }»i-anch  mains 
with  lamp  circuits  of  smaller  conduc> 
ton  bnuioied  from  them,  theneadi  of 
the  letter  should  have  a  cut>out. 

The  Tnethods  of  wiring  the  lamp 
circuits  when  a  number  are  on  one 
circuit,  operated  by  a  single  switch, 
are  ae^ml.  Fig.  67  is  known  aa  the 
parallel  system,  and  it  will  be  i?een  that 
the  chief  circuit,  prolsibly  a  branch 
main,  has  lampu  connected  by  branch 
kmp  oireuita.  Bj^  this  plaii  either 
lamp  can  liavc  an  independent  switch 
if  deHireil.  Occasionally  thin  Hystem 
has  two  or  more  lamps  on  a  branch, 
the  ourreni  pairing  throngh  one  lamp 


Fio.  67. 

that  needed  for  a  single  lamp.  This, 
however,  admits  of  smaller  wire.»«  1  >eing 
used.  On  account  of  the  high  E.M.F. 
required,  the  aeriea  qratem  as  Fi^.  08 
is  not  recommended,  although  it  ia 
often  adopted  witharc  iampa  which  do 


Vm,u. 


It 


not  require  so  high  a  pressure, 
niipht  be  thought  tliat  the  seriei* 
syHteni  wa«  well  suited  for  lighlini; 
round  the  walls  of  large  rooms,  but  iL 
is  decidedly  preCnme  to  uie  the 
parallel  ayatem.  The  latter  een  be 
armnged  as  Fig.  70,  t<»  fHjualifte  tlie 
fall  of  potential  as  it  is  called,  so  that 
thefintend  the  fart  lamp  will  beabout 
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equally  bright,  which  it  might  not  be  |  has  to  panM  through  a  retii«Uuice " 
inth  Fig.  69,  if  the  eSradt  was  m  long  I  (whfeh  mually  ba>  ttofwitch  eonneoted 

with  it)  M  Fig.  72. 


Anot])pr  meth(Hl  of  (XjUftliKing  the 
curreut  to  a  number  of  lamps  is  as 


1 


7 


As.  M. 


fto.  TO* 


Fig.  71,  and  generally  known  as  the 
rim;  iiystem.  The  tenn  ring  would 
male  it  appear  that  the  conductors 
were  run  in  a  circle,  but  thia  i«  not 
neceMar^*.  If  this  method  is  adopted 
for  a  series  of  %hts  along  the  ooroioe 


Tto.  f  1. 


of  a  ceiling,  then  it  would  be  an 
oblong  or  square  eirenit  as  iUufCfated. 

Arc  lampti  can  be  connected  out  of 
t!»e  wiring  used  for  an  inntall  ition  of 
incandescent  lampn.  A  bmnch  flow 
and  return  is  taken  as  usual,  but 
before  the  current  reaches  the  bunp  it ' 


FiO.  Tt. 

Joillti.— A  badly  made  joint  is  the 

an  imp(;rfection  in  the  wiro  or 
cable,  as  it  does  not  admit  of  a  free 
and  fun  flow  of  the  current.  The 

result  is  an  insoflklieiit  current  for  the 
Ughta,  and  very  probably  the  heating 
up  of  the  spot.  It  is  one  of  the  most 
likely  causes  of  fire.  A  badly  made 
joint  usuallj  means  imperfiect  contact 
l)ctween  the  twooiul.sof  tlie  conductcn, 
and,  nifeniug  to  the  water  pipe 
analogy  again,  it  is  like  putting  a  piece 
of  |  in.  tube  in  a  1-in.  senrice  and  ex- 
pecting  the  full  volume  to  flow  that  ai\ 
unreatricte<l  1-in.  pijx»  in  capable  of 
affording.  It  will  be  found  tlrnt  tire 
office  rulea  haTO  something  to  say 
about  joints,  and  most  of  tlicin  8[)ecify 
resin  aw  the  flux  for  soMenn^^.  There 
is  no  objection  to  this  with  plain  wires 
or  cables  of  a  lew  strands,  but  with 
cables  d  say  80  strands  skill  will  be 
needetl  to  niake  the  flux  flow  property 
and  clejinly  through  tluH  nia*w  of  wire, 
fur  it  id  imperative  that  the  solder  pass 
right  throui^  and  make  a  perfectly 
solid  mass  of  the  strands.  Surface 
soldering  is  useless,  and  brings  all  the 
dangers  there  are  into  existence.  In 
America  the  use  of  spirits  is  permitted, 
and  there  in  uiuch  to  be  said  in  favour 
of  thi-s.  Spirits  liave  a  cloanHing  effect, 
and,  mofit  important,  a  moderately 
unskilled  man  has  every  cliance  of 
making  a  sound,  if  not  a  handsmne, 
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joint.  '  Of  course,  the  fault  of  spiriU 
II  thil,  if  not  properly  killed,  or  if 
OMreleiily  used,  there  my  be  m  oonro- 

aive  action  set  up. 

Single  wires  imve  the  ends  twisted 
together  and  soldered.  Single  branch 
wtras  are  twisted  on  m  Fig.  78,  end 


Vio.  TS. 

soldered.  Small  cables  niay  have  the 
wires  at  the  ends  opened,  forced 
together  end  then  interwoand,  spliced 
in  fact,  and  afterwards  Holdered. 
Another  metho<l  with  small  cables  is 
to  solder  the  ends  solid,  and  clean  them 
<^  to  butt  together ;  a  clip  or  short 
piece  of  tinned  bnu^s  tube  then  reoeives 
the  two  ends  and  the  whole  is  swcfited 
solid.  With  the  larger ca))les  it  is  the 
rule  tu  make  a  scarfed  joint  as  Fig.  74. 


Fio.  74. 

To  effect  this  the  wires  or  strands  are 
opened  out,  clwined,  and  then  tightened 
up  again  with  pliers.  The  ends  are 
then  soldered  solid  end  afterwards 
bevelled  off*  as  shown.  The  ends  are 
held  soundly  together,  and  tightly 
bound  with  No.  20  wire,  the  whole 
being  afterwards  soldered  solid.  A 
branch  or  tee  joint  on  a  cable  is  made 
in  a  similar  manner  to  Fig.  74,  except 
that  the  branch  cable  has  its  strands 
opened  out,  one  half  being  wound 
round  each  way  and  soldered. 

Switches  and  Cut-outs. —The 
switches  usetl  for  single  Iniiips,  or  sets 
of  lamps,  in  a  room,  need  no  describ- 
ing. The  variety  is  very  great,  and 
the  majority  now  made  can  be  relied 
upon.  Kverk*  reliance  can  l>o  plaoe<l 
in  those  nia<le  by  well-known  tirms. 
The  main  and  laige  branch  switches 


need  description,  as  they  fulfil  a  veiy 
important  purpose  in  every  instaUatioii. 
The  main  switch  is  that  wludk  the 

supply  company  have  on  the  main  side 
of  the  meter,  so  that  connection 
between  the  mains  and  the  honae  oan 
be  cut  off,  the  same  as  with  a  gaa 
supply.  These  switches  are  ma<le 
cither  "  single  pole"  or  "double  pole," 
the  former  operating  on  one  wire  only, 
while  the  ktter  ofmis  or  dosee  both 
positive  and  n^ative  wires  at  once. 
Both  these  are  matle  either  single  or 
double  break,  meaning  that  when  open 
or  "Qff'*thsmatniBl]r(&enuioiieor 
two  pboas.    Fig.  76  i|iU  disgram- 


— V  DouUeTole. 
Fks.  If. 

maticallv  explain  how  the  four  different 
kinds  of  switches  work.  The  single- 
jH)le  single-break  switch  is  seldom  use<l 
for  niiiins,  and  in  many,  if  not  the 
majority,  of  cases,  the  double-pole 
double  DTsak  is  spedfled  and  adopted. 
Main  switches  are  mounted  on  slate 
tiases  (winch  should  Ik?  polislied  or 
trenttMl  so  ius  to  witlistand  moisture),* 

*  A  film  of  water  ia  a  most  ■oooenAtl  cob- 
doctor  c^tloctridty. 
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possible  risk  of  arcing,  i 
et  fire  to  an  inflammable 


as  there  ih  a 
which  would  set 
bMe.    The  ret^uiaite  features  in  a  main 
•wH^  m :  (1)  china  or  date  hmb ; 

(2)  *  qukk  break  to  reduoo  gparking ; 

(3)  a  throw- off  action  bo  tiiat  the 
Bwitch  cannot  be  left  partially  or  in- 
sufficiently open,  and  arcing  takes 
place ;  (4)  ample  oontMi  nii^aoe, 
preferably  a  rubbing  contact,  that  will 
adjust  itself  to  wear  and  tear ;  (r>) 
soUdity  of  construction ;  (6)  gcMjd 
tort^iuib,  well  attadwd,  for  the  cables 
to  be  connected  to.  These  are  pro- 
vided either  by  clamp  ftcrewft  or  >>y 
sockets  into  which  the  cables  are 
soldered. 

Of  "cut-outs**  Uwre  are  various 
kinds  of  nmall  and  ornamental  designs 
for  rooms,  also  embodied  in  the  ceiling 
roses  of  pendent  lights  ;  and  of  a  lai^ger 
kind  for  mains  or  main  switch-boards. 
Thb  principle  of  a  cut-out,  or  safety 
fuse,  is  to  cause  the  current  to  pass 
through  a  piece  of  strip  of  metal  which 
will  in  no  way  internre  with  its  free 
passage  up  to  certain  limits  (its  normal 
strength),  but  which  will  melt  if  the 
E.M.F.  rises  suihcieutly  to  cause  heat 
intbecondttotingwiies,  ThenwUllie 
strip  or  wire  wUeh  melts  ia  usually  tin, 
or  sf»metinie.-<  an  alloy  of  tin  and  lea<l. 
Main  cut-outs,  also  the  lai^ger  branch 
fuses,  are  either  single  or  double  pole, 
,  bat  preferably  the  latter,  as  a  angle 
pole  will  not  afford  safety  under  every 
possible  condition.  The  situations  of 
cut-outs  should  have  cousideratiou,  for 
thqr  do  ootne  into  opeiation  ocoanon- 
ally,  and  then  it  is  necessary  to  put 
new  tin  strips  or  wires  in.  Bases  and 
oofers  of  cut-outs  should  be  of  porce- 


Electric  laght.  —  Wiring  in 
MelfJ/ir  Conduits. — At  the  present 
tame  the  practice  of  using  steel  conduits 
or  tubes  for  the  oovering  ol  wires  off 
eleetrio  Iq^ting  syitsins  has  become 
almost  universal,  an<l  protiiiMCK  to  be 
quite  so  at  a  vor>'  early  diite.  Every- 
one executing  electrical  work  of  this 
kind  realises  the  maqy  adTantages  the 
conduits  offer,  so  much  so  tluit  few 
instaUationsof  a^y  importance  are  now 


completed  eioepi  on  this  lystem. 

During  the  comparatively  few  years 
since  the  system  was  introduced  by 
The  Simplex  Steel  Conduit  Co.  Ltd., 
probably  no  other  knoMsh  ol  eieetrical 
industry  has  shown  such  a  inarkeil 
development  aud  obtains  nuch  ^^eneral 
approvaL  It  would  be  beyond  the 
scope  of  this  work  to  fully  deaoribe  the 
system,  which  is  capable  of  application 
to  the  mcMt  difficult  cases,  especially 
where  there  is  a  liability  to  the  presence 
of  inflammable  gases  ;  as  the  Simplex 
Company  issue  an  admirable  booklet 
giving  details  of  the  methods  of  instal- 
lation. Headers  who  wish  for  more 
general  information  on  modem  methods 
of  wiring  should  refer  to  the  work  by 
Tbbetson,  recently  publiahed  by  S.  and 
F.     Spon,  Ltd. 
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Electro- Plating  and 
Elbctro-Dsposition. 

{See  aUo  Elmtbio  Battibw,  Bueo- 
TBormiiOt  OALTANitiira,  Gmmio, 
SiLTBBiiro,  Tlmnro^  no.) 

Thi  flrat  and  moit  importMit  opera- 
tkm  in  all  branches  of  the  depc>8ition 
of  one  metal  upon  another,  is  to  effect 
«  thorough  and  chemical  cleansing  of 
the  mahm  of  the  metal  upon  wEich 
the  coating  is  to  be  deporited. 

Cleansing:  Copper  and  its 
Alloys,  Braes,  etc. — TIuh  is  done 
in  six  operations.  (1)  Cleansing  by 
fire  or  by  alkalies.  (2)  Dipping.  (3) 
Dipping  in  old  atjuafortiw.  (4)  Dip- 
ping in  new  aquafortis  and  soot,  (f)) 
Dipping  in  compound  acids  for  a  bright 
or  deed  lustre.  (6)  Dipping  in  nitrate 
or  <qramde  of  mercurj'. 

By  Fire  or  by  AtkaJift. — This  is  to 
remove  any  foreign  substances,  especi- 
eUy  those  of  a  fatty  nature,  which  are 
destroyed  b^  heating  the  pieces  in 
every  directum  over  a  gentle  fire  of 
charcoal,  brtfeze,  or  spent  tan.  A 
mutiiu  furnace,  heated  up  to  a  dull 
red  heel,  is  preferred ;  bat  email 
articles  may  ^ye  cleansed  in  a  hot  re- 
volving cylinder.  This  operation  is 
not  adapted  to  very  delicate  articles, 
or  for  toble-forke  end  epoons,  which 
must  keep  their  toughness,  or  to  those 
pieces  in  which  the  iliflerent  parts  are 
united  by  soft  solders.  Boil  such 
srtieles  in  a  solution  of  potash  or  soda, 
which  renders  the  fatty  substances 
H<iluhle  in  water.  This  is  done  in  a 
cast-iron  kettle,  provided  with  a  cover, 
containing  a  boiling  concentrated  solu- 
tion ol  carbonate  of  potash  or  soda,  or 
efeanstic  alkali.  Tlic  caustic  potash 
or  soda  must  be  dissolve<l  in  ten  tiniea 
ita  weight  of  water.  This  solution 
lasto  a  long  time ;  when  it  has  lost 
part  of  its  power,  it  may  be  reviveil 
by  a  few  fragment**  of  caustic  alkali . 
At  the  boiling  point  it  will  cleanse 
copper  in  a  few  seconds.  If  the 
artiisles  to  be  scoured  are  joined  with 


tin  eolder,  they  must  not  be  allowed 

to  remain  too  long  in  the  caustic  liquor, 
which  would  clis-solve  the  eolder  and 
blacken  the  copper. 

Dipping,  —  The  pieces  are  then 
dipped  in  a  mixture  of  6-20  partM  in 
weight  of  sulphuric  acid  at  66^^  B.  for 
100  parts  of  water.      Most  of  the 
pieces  to  be  cluauseil  may  be  dipped 
nc^  hi  this  mixture ;  hut  certain  aUoye, 
in  which  tin,  zinc,  or  antimonj'  pre- 
dominates, such  as  cast  bronze,  must 
not  be  so  treated,  as  the  sudden  cool- 
ing will  oooaeion  crndu  and  flaws. 
Copper  articles  may  remain  any  length 
of  time  in  the  dipping-bath ;  they 
shouUi  not  \n}  removed  before  the 
bltick  coiit  of  copper  btnoxide,  caused 
by  the  heating  IS  entirely  dissolved. 
The  remaining  coat  of  red  copper 
protoxide  is  unactetl  upon  by  the  sul- 
phuric acid.    Articles   having  parts 
made  of  iron  or  sine  must  not  be  sub- 
mitted to  the  action  of  dilute  sulphu> 
ric  acid,  or  they  will  be  entirely  dis- 
solved ;  therefore  avoid  the  use  of 
implemento  or  wires  of  iron,  line,  or 
steel.   A  dipping-bath  iriudi  contains 
copper  in  solution  from  previous  opera- 
tions will  not  suit  for  articles  which 
may  contain  iron,  tin,  solder,  anti- 
mony, bismuth,  or  lead.    In  sudi  a 
case,  use  a  newly  made  dipping-bath 
and  a  small  pn >[x  )i-t ion  of  aci(l .  Articles 
which  have  been  cleansed  by  alkalies 
must  be  wadied  before  being  put  into 
the  dipping-bath,  or  pickle.  Thorough 
and  rapid  rinsing  in  fresh  water,  liefore 
and  after  each  of  the  following  opera- 
tions, must  be  strictly  attended  to. 
Thevariotts  manipulations  which  com- 
plete the  cleansing  succee<l  enoh  other 
without  interruption  ;  and  the  Jirticles 
must  be  stirred  as  well  as  possible  in 
the  add  baths  and  in  the  rinsing  water. 
After  dipping  and  rinsing,  the  various 
j)ieces  are  lixed  to  a  hnvss  wire,  or 
hooked  u^pou  brass  or  copper  hooks. 
Small  articlee  of  jewellery  are  sus- 
pended to  a  stout  copper  wire.  Theae 
hooks  are  Ix't  tor  if  made  of  pure  copper 
tlian  of  brass,  and  it  in  still  better  to 
use  glass  hooke,  which  are  cheap  and 
are  not  corroded  fay  the  adds.  Such 
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hoofa  or  mipportt  can  be  miide  hy  - 
bndiug  ^laa  rods,  hf  the  heat  of  a 
charcoal  fire,  or  of  a  gas  burner,  to  thd 
desired  sliape.    Those  objects  which 
cannot  be  suspended  or  attached  to 
hooks,  are  put  into  perforated  ladles 
of  porcelain  or  stoneware.    It  in  less 
tvoiioniical,  but  gometimes  al»s()lulely 
uecetviiarj,  to  use  baskets  of  brass  or  . 
oopper  wira  eloCli.   Those  who  ire-  { 
quently  have  to  cleanse  very  small 
articles  will  find  it  advantaf:;eou8  to  ' 
employ  a  basket  of  platinunl  wire  cloth, 
wludi,  although  expensiTe  in  the  first 
cost,  will  be  found  cheaper  in  the  end, 
■s  it  is  almost  indestructible.  | 

Dipping  m  old  Aquaforti*. — If  you 
have  any  aquafortis  (nitric  acid)  already 
wetJcened  by  preceding  dippings,  | 
plunge  into  it  the  articles  wliich  \iave  . 
passetl  tl»r<)u;i^h  the  Bulphuric  acid 
pickle  bath,  and  liave  been  rinsed. 
TtMBf  maj  remain  there  until  the  red 
coat  of  copper  protoxide  has  entirely 
disappeared,  leaving,  after  nixing,  a 
uniform  metallic  lustre.  The  dipping 
in  old  aqoafortis,  though  not  aoso- 
hitelj  neeeikafy,  is  reeommeDdfld  lor 
two  reasons  :  it  economises  the  cost 
of  fresh  acids  ;  and,  as  its  action  is 
■low,  it  prevents  the  too  rapid  corro- 
sion of  the  cleanneil  oipper  during  the 
time  of  the  solution  of  the  protoxide,  i 

IHp}»iii'i  in  A  qua  fort  in  and  Sfxit. — 
After  riiwing  in  fresh  water,  the  lu-ti- 
cles  are  well  dwlcen  and  dndned,  and 
then  plunged  into  a  bath  composed  of 
100  parts  nitric  a<  id  at  36''  B.,  1  com- 
mon  salt,  I  calcined  soot.  This  mix- 
tnre  KMsiiiks  the  metal  iHth  the  great- 
est energy,  and  the  pieces  should 
therefore  not  remain  in  it  more  than 
a  few  seconds.  The  volume  of  acid 
should  be  about  30  times  that  of  tiie  | 
artieleB  to  he  deened,  in  order  to  | 
prevent  too  jn'eat  an  elevation  of  teni- 
perature  due  to  the  chemical  rcjiction, 
which  would  result  in  the  rapid 
weduniiK  of  :ihe  aeid.  After  this  I 
faeth — and  rapid  rinsing  in  order  to  I 
prevent  the  production  of  nitrous 
vapours — the  pieces  present  a  fine  red 
histre,  gold-yellow,  or  greenish-yel- 
low, aooordiqg  to  the  aUiqr  employed. 


snd  such  ee  to  mske  one  hdieve  that 

they  aie  entirely  cleansed  of  foreign 

matter  ;  yet  if  the  pieces  in  this  ntate 
arc  ;)luuged  into  a  gilding  or  silvering 
bath,  they  become  entirely  black,  and 
without  any  metallic  lustre.  If  tlie 
pieces  are  put  aj<ide  without  rin/^ing, 
there  ris<^  oti  tlieir  surface  a  green 
froth  and  nitrous  vapour,  which  iudi- 
eefte  the  decomposition  of  the  add 
with  which  they  are  contaminated. 
When  the  vap<iur>»  have  disapi^eared, 
the  pieces,  even  after  wasliing,  remain 
of  »  dull  Uadc,  on  account  of  the 
formation  of  a  basic  oopper  salt  which 
is  not  soluble  in  water.  This  last 
mode  of  operating,  called  blacking 
aquafortis,  is  pref^red  by  a  few  gilaers, 
varmshers,  and  colour  fixers,  who  find 
it  economical  to  allow  the  pT'o<lucti<»n 
of  nitrous  vapoun*  while  the  piecew  are 
draining  on  top  of  the  vessel  which 
contains  the  aods.  Any  subsequent 
operation  is  to  be  pre&ced  by  a  rinsing 
in  frenh  water.  AMien  small  objects, 
such  as  piu8,  caps,  or  eyelets,  are  to  be 
dipped,  they  are  put  into  a  stoneware 
pot,  with  a  Hmail  quantity  of  aqua- 
fortiH,  and  then  rapidly  nliaken  an<l 
fatirretl.  In  this  ca**e  the  acid  is 
entirely  used  up  with  the  ])rcKluction 
of  abundant  vapourn,  and  the  objecte 
remain  Mackenod,  ami  rca<ly  for  a 
further  cieiuisin^.  Care  mu.st  be 
taken  in  the  choice  of  aquafortis. 
Three  Idnds  of  nitric  sdd  at  Sd^B. 
are  to  be  found  in  the  trade.  One  is 
perfectly  white,  another  is  straw- 
yellow,  and  another  is  more  or  less 
dark-red.  The  white  acid,  without 
nitrous  gas,  does  not  cleanse  well, 
especially  when  freshly  use<l.  The 
red  acid  acts  too  powerfully,  and  pits 
the  copper.  The  straw-ycUow  acid  is 
preferred  to  the  others.  Nitric  acid 
at  40*^  B.  is  too  cnei^etic  and  costly  ; 
however,  certJiin  operators  who  have 
to  cleanse  large  quantities  of  copper 
wares  prefer  it  on  account  of  the 
rapidity  of  the  operation.  The  add 
is  spent  when  its  action  on  copper 
goods  becomes  too  slow,  and  when  the 
objects  removed  from  the  bath  are 
covered  with  a  kind  of  Uuish-white 
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film.  Such  acid  is  proBcrved  for  the 
prece<ling  operation,  namely,  dipping 
in  old  aquafortis  ;  or  for  dipping  in 
the  whitening  bath.  Very  good  aaua* 
fortia  nij  (deense  imperfectly  when 
the  temperature  is  too  low  or  too  high. 
This  accouutd  fur  the  dithculty  of 
cleanung  in  frosty  weather,  or  during 
the  gmt  heat  of  summer. 

Aqu/tfnrttK  for  firi'jhl  f/usfrr.  — 
There  is  an  eicelleut  way  of  obtainiug  i 
a  bright  lutttre  on  surfaces  which  have 
hem  dulled  or  tlightly  pitted  by 
defeotive  cleansing,  or  by  passage 
through  acids  for  removing  gold  or  ! 
silver.  Place  them  for  a  few  minutes 
in  a  bath  oompoeedof  1  part  cdd  aqua- 
fortis, nearly  spent,  6  hydrochloric 
acid,  2  wjiter.  The  pieces,  whf»!i  re- 
movetl  from  the  hith,  are  entirely 
black,  and  must  be  thoroughly  rinsed 
in  water  to  remove  tlie  kind  of  black 
mud  which  covers  them.  They  are  then 
cleansed  and  dipj)ed  ai,rain.  This  Ijath 
will  be  found  useful  by  electro-gilders. 
It  ia  alio  convenient  lor  remoTing  the 
sand  adhering  to  the  oaitings  of  copper 
alloys.  Tjarge  pieces  may  remain  in 
the  bath  for  20-30  miuutcrt,  as  this 
mixture  aote  very  alowly  on  copper  and 
its  alloys, 

Di/i/ii'ii'/  in  Compound  Afidn  for  a 
Bri'jht  /yf/Nfrf,— These  acids  are  of  two 
kiuiU,  according  to  the  object  in  view. 
If  the piecesare  to haveabright  lustre, 
they  are  stirrerl  for  1  or  2  seconds  in 
a  liquid,  prepire<l  the  day  l)ef«)re,  and 
oold,  made  of  100  parts  nitric  acid  at 
86<*B.,  100  sulphuric  add  at  66<^B., 
1  common  salt.  In  prepirintj  this 
bath,  nitric  acid  is  firrtt  put  iiito  the 
vessel,  and  then  sulphuric  acid,  which 
is  much  denser,  and  would  not  mix 
readily  if  it  were  put  in  first.  At  the 
time  of  mixing,  esf)e(i.illy  when  the 
salt  i.H  ivldtMl,  ronsidenihle  heait  and  a 
quantity  of  acid  and  injurious  fumes 
are  produced,  so  that  it  is  prudent  to  ) 
operate  in  the  open  air,  or  under  a 
go<Ml  c-hitnney-hood  with  a  moveable 
gliuiM  sjish.  As  these  acidr<  niUMt  be 
employed  oold,  it  is  necessary  to  pre> 
pare  them  in  adx-auce.  Copi>er  articles, 
after  this  dipping,  w  lighter  coloured 


and  much  brighter  than  after  the  pas- 
sage  through  aquaf»>rtL'<.  They  may 
then  be  considered  as  completely 
cleansed,  and  must  be  immediately 
rinsed  in  plenty  of  elean  water.  The 
above  acids  are  too  energetic  for  small 
articles,  such  as  pins  or  hooks,  wliich 
are  generally  cleansed  in  stoneware 
colanders.  As  the  small  articles  stop 
up  the  perforations,  the  fwid  cjitinot 
run  out  so  quickly  as  desiied,  and 
begins  to  heat  and  give  oti'  fumes,  the 
pieoes  Mankening  bslore  they  can  be 
rinse«l.  Therefore,  for  small  pieces, 
add  to  the  above  mixture  one-eighth 
of  its  volume  of  water.  Place  the 
articles  in  a  stoneware  pot ;  stir  rapidly 
with  a  small  quantity  of  bitters,  as  the 
last  mixture  is  termed,  and  then  the 
whole  is  plunged  into  a  quantity  of 
fresh  water  as  soon  as  the  acid  has 
sulBoiently  acted.  This  method  is  not 
economical,  as  the  acid  is  lost  ;  but 
the  dipping  liquors  do  not  become 
heated. 

Whitening  bath  consists  of  old  aqua- 
fortis, sulphuric  acid,  comm<m  wlt» 
and  uncalcine<l  soot.  Pour  into  a 
large  stoneware  vessel  a  certain  quan- 
tity of  old  aquafortis  from  prertous 
dippings,  and  then  add  twice  the 
volume  of  sulphuric  acid  at  66'^  B. 
The  mixture  is  allowed  to  cr>ol  off 
until  the  next  day.  The  copper 
nitrate  of  the  old  aquafortis  beoomes 
converted  into  sulpliate,  which,  by 
ccKjling,  crystallises  against  the  sides 
of  the  vessel.  Decant  the  liquid 
portion  into  another  vessel,  and  tmn 
add  2-3  per  cent,  of  common  salt,  and 
as  much  of  calcined  soot.  This  mix- 
ture is  much  less  energetic  than  the 
compound  aflids  lor  a  bright  lustre, 
and  often  replaces  them  advantage- 
ously. The  crystnlliscil  copper  sul- 
phate is  collected  and  sold.  Tills 
bath  is  strengthened,  when  necessary, 
by  the  addition  of  stronger  aquafortia 
and  oil  of  vitriol.  To  replace  the 
|X)rtion  u.so«i  ujt  dui-itiK  the  day,  e«]ual 
quantities  of  old  aquafortis  and  oil  of 
vitriol  are  added  at  the  end  of  the 
day.  The  next  morning  the  liquors 
are  decanted,  and  the  copper  sulphate 
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is  gBtbered.  Soot  aud  common  salt 
in  snfficieiit  propoitioiiB  are  thmi 
»dded.  In  thu  manner  a  perp^ual 
and  cheap  whitening  bath  is  prepared. 

Compound  Acitls  for  a  Dead  lAuirt. 
If  it  ia  deeired  to  give  the  objects  a^ 
dead  lustre,  they  are,  after  dipping  in 
aquafortis  and  rinsing,  plunged  into  a 
bath,  prepjired  previously,  com{x)scd 
of  200  part6  nitric  acid  at  at)"  B.,  100 
solphurio  acid  at  66®  B.,  1  oommon 
■alt,  1-6  zinc  sulpliate.  Copper  arti- 
cles niay  remain  ft-^O  minutes  in  the 
cold  bath,  and  the  dead  lustre  will  be 
the  more  ^ppereiit  the  longer  the  im- 
manion  hni  been.  From  this  bath, 
after  a  long  rinsing,  the  objects  have 
an  earthy  appearuuce.  Thuj  dulness 
is  removed  by  a  rapid  passage  of  the 
pieces  through  the  oompound  eeids  for 
a  bright  lustre,  and  hy  an  inime<liate 
rinsing.  If  they  remain  too  long  in 
the  latter  acidM,  the  dead  lustre  will 
diappear,  end  tin  operation  lor  deid 
luAtre  will  have  to  be  repeated.  If  a 
bath  for  the  l»right  luHtre  is  not  at 
band,  the  objects,  after  rinsing,  may 
be  rapidly  pawed  through  the  dead- 
hutre  bath,  which  will  remove  the 
dulness  of  the  lustre  caused  by  t'w 
long  immersion.  After  long  use,  the 
oompound  acids  for  a  bright  lustre 
may  be  employed  in  a  certain  measure 
for  a  dead-lustre  bath.  The  mode  ol 
operation  remains  the  HJinie. 

IHppii^g  in  NitraU  of  Mercury, — 
Tilie  opowtioo  cooaista  in  plunging  the 
deanaed  articles  for  1-2  seconds  into 
a  solution  of  2|  gal.  water,  ^  oz.  nitrate 
of  mercuiy,  |  oa.  nitric  or  sulphuric 
add.  When  nitrate  of  merouiy  fa 
poured  into  the  water,  a  thick  cloud 
is  forme<l,  of  u  yellowish- white  colour, 
which  suljsequently  disappears.  Stir 
the  mixture  before  using  it.  The 
piopottkm  of  mereuiy  lalt  above- 
named  must  be  modified,  according  to 
the  size  of  the  pieces,  and  the  nature 
of  the  alloy.  Thus  less  mercury  will 
be  used  for  light  piecea  of  jewdlery 
which  nee<l  a  veiy  thin  deporit.  On 
the  other  hand,  more  nierrur}'  is  re- 
quired for  heavy  objects,  such  as  table 
omaoMiiti,  wluoh  ahould  receiTe  a 


thick  deposit  of  goUl  ur  silver.  The 
latter  muat  come  from  the  meronrial 
solution  with  a  perfectly  white  and 

bright  appcannce,  looking  like  silver, 
whilst  the  colour  of  the  light  articles 
is  scarcely  changed.  After  a  perfect 
cleanaing,  the  pieoaa  will,  after  passing 
through  a  strong  mercurial  solution, 
'  l>e  perfectly  white  and  briglit.  But 
,  there  will  be  a  cloudy  appearance,  or 
"varioua  ahadei  of  colour,  tf  the  ckana- 
ing  has  not  been  properly  done.  The 
amalganmting  V)ath  IxH'oines  H|)ent  by 
use  ;  it  may  be  revived  by  the  addition 
of  a  few  drops  of  mercury  nitrate;  but 
it  is  better  to  prepare  a  fresh  one. 
No  intervals  inu«t  l>e  allowe<l  l>etween 
the  various  operations  of  cleansing. 
The  dipping  baths  are  ordinarily  held 
in  vessels  of  gbuM,  stoneware,  porce- 
lain, or  of  any  other  material  which 
resist**  the  corrosion  of  iR-ids.  Common 
earthenware  aud  that  with  a  lead 
gjaae  must  be  csrefully  avoided.  The 
dipping  pots  must  be  rather  higli,  and 
be  nimished  with  a  cover,  in  ortler  to 
prevent  evaporation.  Those  with 
ground  edges  may  be  covered  with  a 
pane  of  ^asa.  Wide  o|mmi -mouthed 
earthen  pans  are  very  go<xl  for  rinsing. 
A  large  hood,  communicating  with  a 
chimney,  and  closed  with  a  sUding 
glass  sash,  diould  contain  the  following 
apparatus  for  complete  cleansing  opera- 
tions :  A  furnace  and  neparnte  fwins 
for  hrst  dipping,  old  aquafortis,  aqua- 
fortis and  soot,  compound  acids  for 
deml  lustre,  compound  adds  for  bright 
lustre,  solution  of  mercury  nitrate, 
acids  to  dissolve  gold  from  old  pieces  ; 
adda  to  dissolve  nher  from  old  pieces ; 
i^ith  two  huge  pans  for  rinsing  with 
n  constant  flow  of  water.  If  the 
draught  of  the  cliimney  is  not  suffi- 
cient, a  small  fire  may  be  kindled 
1  under  the  hood.  Agas-bunierisoften 
j  sufficient.  The  pot  of  mercury  nitrate, 
with  two  rinsing  pans,  may  be  placed 
near  the  plating  bath. 

Gleuuing  Iron. — Osst  iron  ia 
Alafy^ii  lij^  being  immerseil  for  2-S 
hours  in  water  containing  1  per  cetit. 
I  sulphuric  acid  ;  the  metal  is  afterwards 
I  rinsed  in  odd  water,  and  scoured  with 
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■harp  mum)  and  a  fibre  brush,  or  a 

coarse  rag  ;  then  put  again  in  the  acid 
pit'kl(\  ritiHeil,  ami  {)lunge<l  into  the 
piloting  Ijtttli.  If  nioro  than  1  per 
cent,  of  sulphuric  acid  lh  added  to  the 
water,  the  length  off  the  itnnMnioa 
mint  be  shortened ,  otherwise  the  cast 
iron  will  Ik?  deeply  corroded,  and  the 
carbon  of  the  metal,  which  is  insoluble 
in  the  pickle,  will  with  great  difficulty 
be  removed  by  the  frict  ion  of  the  sand. 
Cast  imn  doea  not  gild  or  silver  well, 
by  a  direct  depoait  of  the  precious 
metals.  Oopper  or  ham  deposits  are 
better,  although  far  from  perfect ;  but 
if  ca«t  iron  is  tinne<l,  the  cmt  in  a<l- 
herent,  and  will  jifterwaixlH  receive 
copper,  brass,  gold,  or  silver,  if  desired. 
If  it  is  desired  to  keep  oast  iron 
cleansed  for  Home  time  Viefore  plating 
it,  it  Lh  necetwary  to  prcHcrve  it  in  a 
liquor  rendered  alkaline  by  caustic 
Ume,  potash,  or  soda^  or  their  carbo- 
nates ;  but  caustic  lune-water  is  the 
cheapest  aTi<1  most  easy  niethod,  and 
cast  iron  which  lias  remained  in  it  for 
a  few  hours  will  not  rust  after  a  long 
exposure  to  a  damp  atmosphere. 

The  clejinsing  nf  wi-oimht  iron 
effecte<l  in  the  sjune  manm  r  as  cArtt 
iron,  but  it  will  Itear  a  stronger  pickle 
and  a  longer  immersion,  i.e.  orainary 
wrought  iron  covered  with  a  film  of 
hbick  mjH^nptic  scale  or  of  ml  inist. 
Whitened,  tileil,  or  poliiihud  iron  must 
be  treated  like  steel. 

CleanBing:  Lead  and  Tin. — 

Tin,  leail,  and  the  alloys  of  thew 
metals  are  much  more  dithcult  to 
cleanse  than  sine.  A  rapid  soonring 
with  potash  lye  and  a  rubbing  with  a 
hard  substance  are  the  only  incans  of 
ellecting  this.  The  object**  aixi  some- 
times plunged  into  diluted  hydro- 
eliloric  add ;  but  the  first  operation 
is  nearly  always  necessary.  Notwith- 
standing the  greatest  care,  the  direct 
depoait  of  the  precious  metals  is  dith- 
cult,  and  does  not  adhere  well.  The 
restdts  are  much  better  if  a  coat  of 

pure  cop|»er  or  hnins  is  iiiterpoHe<l 
between  the  low  niettd  and  the  gold 
or  sUver. 

Oleaaiag  8ilv«r.  ~  Mechanical 


agents  will  not,  like  adds,  set  simul- 
taneously on  every  part  of  the  object, 
anfl  it  is  impossible  to  entirely  prevent 
the  action  of  air,  steam,  giises,  and 
acid  fumes.  Heat  the  object  to  a  dull 
red  heat  upon  »  slow  fire.  If  the 
silver  is  pure,  it  liecomea  covered  with 
a  thin  bluish  film  ;  hut  if,  as  is  nearly 
always  the  case,  the  silver  is  alloyed 
with  a  variable  pro|x)rtion  of  copper, 
the  latter  becomes  oxidised,  and  covers 
the  piece  with  a  greyish-ltlack  coating. 
While  the  piece  is  still  hot,  plunge  it 
into  a  boiling  pkUe  of  w»ter  and  sul- 
phuric acid,  which  dissolves  the  oxide. 
If  the  heat  has  l>een  sufficiently  pro- 
tracte<l  for  oxidising  all  the  copper  on 
the  surface,  the  object,  when  removed 
from  the  pickle,  is  of  a  perfectly  dead 
wliite.  It  is  greyish  if  the  heating  has 
lieen  too  short ,  and  the  operation  must 
be  repeated  as  many  times  as  are  needed 
for  A  perfsot  lustre.  Or  the  iilver 
may  be  placed  in  sheet-iron  boxes  filled 
with  a  mixture  of  powdered  Iwrax, 
lime,  and  charcoal  dust.  The  borax 
dissolves  the  oopper  oxide  as  soon  as 
formed.  If  tlie  objects  to  be  cleaned 
are  h«>]lu\v,  it  is  necessary,  before  heat- 
ing, to  make  a  small  hole  which  will 
allow  of  the  escape  of  the  air  expanded 
fay  the  ffare.  Without  this  precaution, 
the  piece  will  burst  open.  Wlieti  the 
piece  is  put  into  the  pickle,  tlie  acid 
iiuuor  enters  through  the  hole,  and 
takes  the  plsoe  of  the  air  between  the 
shells,  and  is  difficult  to  remove.  In 
order  to  prevent  the  spotting  of  the 
piece  by  this  liquor,  it  is  dipped  for  a 
few  minutes  hito  a  veiy  dilute  solutioii 
of  ammonia  or  of  soda  cr}'stals,  whicdl 
prevents  the  action  of  the  arid  upon 
the  silver.  Then  place  tlie  article 
between  layers  of  drv  and  warm  fir 
sawdust,  which  will  abeorb  the  saline 
solution.  Nitric,  instead  of  sulphuric, 
acid,  may  l>e  use<l  for  the  pickle  bath. 
In  this  case,  the  water  must  be  dis- 
tilled, and  the  acid  free  from  chlorine 
or  Iqr^w^oric  acid,  otherwise  the 
sil verMrare will  be  coveretl  with  a  bluish- 
white  film  of  silver  chloride.  This 
method  will  not  suit  srtides  in  wiiioh 
iron  or  nnc  may  be  present.   In  sooh 
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omploy  wlkaliM,  and  poliah 
with  Tery  fine  aand  or 

purnic«',  with  the  aid  of  a  utitf  and 
short  brush,  or  with  a  scratch* brush 
wSaoB.  Perfectly  cleansed  silver  may 
directly  receive  a  motellic  deposit 
which  will  hnvc  tlie  same  dead  luHtre 
a**  the  object  itbclf,  but  it  is  customary, 
beiore  introducing  thearticleb  into  the 
plirfing  bftth,  to  Mntoh-bniili  tliam. 

Bright  LtUtre  for  Small  Artidtt. — 
Very  small  articles,  wliich  cannot  be 
scratch-brushed,  receive  a  bright  lustre 
bgr  mntml  frioCioii.  The  operation  ii 
mienUtf  performed  with  the  hands. 
Thearticlo.s  to  !«  brightened  are  intro- 
duced, t<^ether  with  box-wood  saw- 
dust, bran,  or  sand,  into  a  bag ;  the 
ends  of  the  bag  being  gathered  into  the 
handd  with  the  thumbs  inward,  the 
\itA^  in  shaken  to  and  fro.  Ah  this 
operation  becomes  very  fatiguing, 
■Midinifl  meens  mey  be  employed  to 
cfiect  the  shaking. 

Cleansing  Steel.  —  Polished 
articles  of  steel  or  iron  must  be  first 
ekeaeed  ine  boOingeohitionof  oenetio 
lye,  and  rubbed  witli  pumice  dust, 
which  rtcratchert  the  polish  slightly, 
end  thus  produces  a  better  hold  for  the 
metals  atterwards  to  be  deposited. 
They  are  then  rapidly  passed  throu^ 
a  bath  compowed  of  1  qt.  water,  12  oz. 
hydrochloric  acid,  4  oz.  nulphuric 
aod,  ringed  in  cold  water,  audpluuged 
into  the  pkiting  aohitloii.  GenfiiUj 
avoid  tsulii^tituting  nitric  acid  for  the 
hydrochloric  or  sulphuric  acid,  of  the 
above  acid  bath.  Iron  and  steel  may 
he  well  gilt,  without  an  intennediafy 
coat,  in  not  gilding  baths.  Silvering 
directly  upon  ^UnA  or  iron  is  always 
imperfect  and  without  adherence ;  it  is 
therefore  customary  to  interpose  a  coat 
of  ooppv  or  \»wm,  which  renders  the 
further  opwaition  of  nlfer  plating 

^^^eansing  Zinc. — ^Zinc  is  cleansed 
hf  being  passed  throuf^a  boQing  aolu* 
tion  of  caustic  lye,  without  remaining 
too  lon}^  in  it,  because  it  niay  be 
corroded,  and  even  dissolved ;  after 
luuingt  it  it  plunged  lor  a  few  minutee 
tnto  water  «^»^s«^fig  lO-ao  per  oent. 


sulphurieaoid,  then  rinted  in  plenty  of 

warm  water,  and,  when  necessary, 
l>ru8he<l  with  a  stiff  brush  an<l  pumice 
dust,  or  scratch-brushed.  Tliis  last 
operation  is  especially  useful  when 
parts  liave  been  united  with  tin  solder 
which  becomes  black  and  dull  by  the 
alkaline  ami  acid  Uiths.  Another 
method  is  to  dip  the  articles  rapidly 
into  a  Qold  mixture  of  100  pMia  aul- 
phurioaeid,  100  ports  nitric  acid,  and 
1  common  salt,  antl  (juickly  rinse  in 
cold  water  perfectly  free  from  copper 
salt,  which  win  bhoken  the  line.  If, 
instead  of  quioUy  deaadng  theiino, 
it  is  allowe<l  to  remain  a  littU'  lonper 
in  the  mixture,  it  acH{uirefi  a  dctul 
lustre  which  may  be  utilised  fur  pro- 
dudng  contnMta  between  the  various 
parts  of  the  same  ornament.  The  dea<l 
lustre  will  become  a  bright  one,  if  the 
object  is  quickly  plunged  iu  several 
times,  and  rinsed  as  often,  in  the  same 
compound  addi.  It  often  happens 
that  the  lines  of  tin  or  lead  solder  are 
black  after  being  diraed  into  the  acid 
bath ;  it  ia  then  iuMoieDt  to  eerateh- 
farush  before  placing  the  object  iu  the 
plating  solution.  Zinc  may  tie  slightly 
amalgamated  with  the  solution  of 
nitrate  of  mercury ;  this  increases 
the  adhoranoe  of  the  deposits.  It  is 
often  necessarN',  from  some  defect  in 
cleanj^ing,  or  in  platin^f,  which  im- 
pairs the  adherence  of  the  deposits,  to 
do  the  work  over  agMn.  In  such  a 
caee,  remove  the  copper  entirely  by 
plunging  the  object  into  aquafortis  and 
suot,  until  itu>pears  black.  Another 
dipping  into  the  compound  aeids  will 
render  it  perfectly  dean  and  white,  and 
ready  to  receive  a  new  deposit. 

Scratch  •  bruahinff .  —  Scratch  • 
brushing  is  to  remove  the  dead  lustre 
on  an  object  by  the  frequently  repeated 
friction  of  the  points  of  many  stiff  and 
stniight  metallic  wires,  called  a  scmtch- 
brush  or  wire- brush.  Its  shape  varies 
with  the  artidee  to  be  operated  upon. 
Ahand  scratch-brush  is  made  of  numer- 
ous wires,  stiff  and  straight,  Uiken  frtjm 
a  bundle  or  coil  of  large  diameter,  so 
that  the  wira  have  litUe  tendenqr  to 
ounre.   For  dahoate  ol^Jeots,  aoimtohr 
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bnulMB  are  made  of  spun  glan,  the 

fibres  of  which  are  veiy  thin  and 
elastic.     For  making  a  good  hand 
scratch-brush,  choose  a  bundle  or  coil 
of  hniM  win  of  the  proper  thldmesB, 
and  wrap  a  good  Btring  tightly  round 
it  for  jil)oui  two-thinlH  of  the  iutende<l 
length  of  the  iuatrument,  usually  about 
8  in.   Then,  with  s  oold  ofaiBd,  eut 
the  bundle  of  wire  cloae  to  the  etring 
at  one  end,  and  at  2  in.  from  the  other 
end  of  the  string  wrapping.    Dip  the 
end  closed  by  the  Btring  into  a  neutral 
aolntbn  of  sine  oUoriae,  end  fdunge 
into  melted  tin,  which  Holders  all  the 
wires,  and  prevents  their  separation, 
and  injun^  to  the  hand  of  the  operator. 
The  tool  k  then  fixed  to  e  thin  wooden 
handle  which  projeete  above  the  sol- 
dered   end.     Very    small  Hcnitch- 
bru8h<»s  are  ueceasary  for  reaching 
small  holes  and  oornen.    An  old 
aemtch-briuh,  the  wires  of  whkh  have 
been  l>ent  in  every  direction,  and  fixed 
to  a  long  liandle,  is  useful  for  ruV)bing 
the  iusides  uf  certain  pieces,  such  as 
vaeea.    Scntoh-hnuhing  is  seldom 
done  dry  ;  the  tool  and  pieces  must  be 
constantly  wetted  with  a  stream  of 
water,  which  carries  away  the  impuri- 
ties.  Good  metallio  deposits  are  only 
polished  by  the  friction  of  the  scratch- 
brush  ;  l»ul  ones  scale  off  fn>m  the 
defective  adhesion.   A  large  tub,  witli 
a  board  pUused  aams  it,  on  wmch  to 
rest  the  pieces,  may  be  used  ;  and 
various  solutions  are  employetl  to  twsint 
the  brusliing,  such  as  water  and  vine- 
gar, or  sour  wine,  or  solutions  of  cream 
of  tartar  or  alum,  when  it  is  desured 
to  brighten  a  gold  de|x)sit  which  is 
too  dark  ;  bnt  ^inicrally  a  dec(x;tion 
of  liquorice-root,  horse-chestnut,  or 
maidi  mallow,  all  of  which  allow  of 
e  gentle  rubbing  with  the  scratch- 
brush,  with  the  production  of  an  abun- 
dant scum.    Eveiy  5  or  6  days  the 
old  liquid  is  oarefnUy  decanted,  so 
aa  not  to  cany  away  the  deposits 
at  the  bottom,  as  they  alwavH  contjiin 
some  of  the  precious  uietals,  which 
are  collated  to  be  afterwtvrds  treated. 
For  small  objects  and  articles  of  jewel- 
lery, hold  the acratch-brushasawiiting 


I  pra,  and  the  motion  is  imparted  by 

!  the  wrist  only,  the  forearm  resting 
!  on  the  etlge  of  the  tub.    For  larger 
I  articles  of  bronze,  hold  the  hugers  ex* 
I  tended  olose  to  the  fore  part  of  thie 
I  scratdiohrush,  so  as  to  maintain  the 
wires,  and,  with  raisetl  elbow,  strike 
the  piece  repeatedly  with  a  sliding 
motion  at  the  same  time.   When  m 
hollow  is  met  which  cannot  be  rubbed 
lengthways,  a  twisting  motion  is  given 
to  the  tool.    Circular  wire- brushes, 
fixed  on  the  spindle  of  a  lathe,  and  the 
wires  of  whieb  move  all  in  the  ama 
direction,  have  been  constructed  for 
certuin   pieces  of  silversmith  work, 
such     forks  and  spoons. 

The  brass  wire  used  for  the  manu- 
facture of  hand  or  circular  ecmtch- 
brushes  is  of  various  strengths.  Thick 
wires  are  employed  for  bronzes,  and 
thinner  wires  for  lighter  articles.  The 
wires  must  \ye  preserved  stiff  and 
straight.    When  a  hand  scratch -V>r08h 
becomes  too  short,  cut  the  twisted 
ends  with  a  cold  chisel,  and  a  new 
pcnrtion  of  wire  is  unooversd  by  re- 
moving part  of  the  string  wrapping. 
To  remove  the  twisted  wire  ends,  rest 
the  scratch-brush  upon  a  lead  block, 
and  cut  them  with  a  sharp  cold  chiael, 
with  one  stroke  of  a  hammer  if  poasible. 
When  they  V>egin  to  curl,  they  are 
now  and  then  beaten  with  a  mallet  of 
box-wood,  upon  a  small  block  kept 
between  the  knees,  so  as  not  to  produce 
a  dead  stroke.    Scratch-brushew  if  kept 
too  long  in  water  become  hard  ;  when 
greasy,  they  are  cleansed  in  caustic 
potash ;  oidde  is  removed  by  the  com- 
|H>und  acids.    Tliis  last  operation,  and 
even  dipping  in  aquafortis,  is  some- 
times resorted  to  for  diminishing  the 
ease  of  the  wires,  end  making  them 
smoother.     The    circular  brush  is 
occasionally  rc?sorte<l  to  for  diminishing 
the  size  of  the  wires,  and  making  them 
smoother.   The  oirenlar  brush  isoooa- 
sioually  reversed,  in  order  to  diange 
the  dirtM-tioji  of  the  wires. 
I     Fig,  76  ,aOcdc/,  illustrates  various 
fonns  of  seratch-brush  in  common  use. 
The  circukr  pattern  e,  <{,  is,  of  ooone, 
employed  in  a  lathe. 
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Liathe  for  Scratch-Brush. — An 
ovdiiiHy  Iwthe  is  lued  for  aomteli* 

brUBhin^K',  upon  the  Kpindic  of  which 
IB  fixeti  a  circular  V)ru8h  <»t  lirAsm  wires. 
A  woodeu  fniuie  coven*  the  wire  bruiih  ; 
H  is  open  in  front ;  the  tup  supports  ft 
■liaU  reMrvoir  from  which  »  sknikr 


FlO.  76. 


jet  of  water  runs  upon  the  brush.  A 
bfjani  receive**  the  projected  water,  and 
leta  it  fakU.  into  a  sdnc  pan  resting  on 
the  hoUom  of  thshm. 

BattViea.— Although  the  dynamo 
has  Bupernedec!  tlio  primary  }«itteries 
in  large  plating  wurkd,  very  good  work 
can  M  done  with  one  of  thft  niMiy 
typei  deecribed  iu  theMtioIe»  Elmtrio 
Battkriks,  which  see. 

Vats,  etc.  —  For  small  work, 
earthenware  piiun,  wliito  glazed  iuiiide, 
mshe  very  good  vaii.  The  sise  depends 


to  a  great  extent  on  the  clam  of  work 
likely  to  be  undertaken,  but  one  hold* 

ing  4-5  gal.  is  a  very  uaeful  size.  If 
possible,  ihf  ]vm  shouM  lie  alxmt  the 
name  in  depth  as  it  is  in  diameter. 
A  lufib  bell-^ssB  or  fish  globe  senres 
well. 

Three  pieces  of  g-in.  brass  or  copper 
rod  should  be  procured,  long  enough 
to  reeeh  acrose  the  Tst.   TTiese  are 

termed  slinging  rods,  from  which  the 
jinfHles  an<l  articles  to  l»e  plated  are 
hung.  Suitable  suspending  nsls  for 
the  articles  ore  made  of  small  bent 
glass  tobing. 

The  water  us<h1  must  be  quite  pure, 
in  other  words  distilled  water  alone  is 
suitable. 

Amalganifttipg  8alt.~This  is 

a  msreury  Kilt  with  three  acids,  and 
is  eoinpowi  of  the  sulphate,  nitrate, 
and  bichloride  of  this  metal.  It  is 
liquid,  mora  or  less  coloured,  veiy 
(Icnne,  and  gives  in  water  a  yellow 
precipitate,  which  is  disstilvwl  by  an 
excess  of  acid.  It  pro<luces  a  violet 
stain  on  the  skin,  and  amalgamates 
copper  and  its  sllovs  thoroufpdy  end 
rapidly.  It  is  used  for  amalgamating 
the  zincs  of  batteries,  and  dispenses 
with  the  Mietnllic  mercury  ;  it  is  more 
easily  applie<l,  and  nreyenls  much  trou* 
ble  in  gilding  works.  It  is  prepured 
by  boiliup  the  nitrate  of  meroitiy 
UDon  an  exccMS  of  a  powder  composed 
of  eijual  psrts  ol  bisulphate  and  bi- 
chloride of  mercury  ;  the  liquor  only, 
remaining  afU'r  (•< wiling,  is  use<l. 

Aluminium  Deposit. — This  is 
an  uncertain  meUd  to  make  an  electro 
deposit  with.    The  following  is  said 
to  }je  reliable  :  50  parts  by  weiglit  of 
alum,  disaolvetl  in  300  of  water,  and 
to  this  are  added  10  parts  aluminium 
chloride.    Heat  to  200*'  F.,  then  cod. 
When  odd  a<ld  39  perts  cyanide  of 
potAssium.    A  feeble  curn  tit  in  l)est. 
I    Antimony  Dapoaits.— (a)  This 
has  all  the  brightness  of  polished  oast 
,  iron.    Its  dead  lustre  is  a  slate  grey, 
i  and  it  may  l<e  easily  scratch-brushed 
and  polished  ;  it  i-esend)les  bhick  pbit- 
1  iuum,  and  may  take  its  pkice  in  many 
I  ca«^.   Boil  for  an  hour,  in  a  porcelain 
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dish  or  enamelled  ca^t-iron  vessel  : 
2i  gal.  water,  70  oz.  soda  carbonate, 
1/^  OK.  fijiely-powdered  antimony  sul- 
phide. Filter  the  boiling  solution 
tlirou^'h  f*iper  or  fine  cloth  ;  l>y  cool- 
ing it  depotiitd  a  reddish-yellow  powder 
<tf  antimony  oxyBulphide.  Btnl  this 
powder  again  in  the  same  liquor,  and 
the  new  goluUon  is  the  antimony  bath. 
It  is  ueoeoBS^  to  use  the  bath  con- 
ttMiUy  boiling.  For  tbo  aoode,  use 
cither  a  plate  of  antimony  or  »  pkt- 
inum  wire. 

(fr)  Copper  may  also  be  covered  with 
a  layer  of  antimony  by  the  following 
process :  Dissolve  antimony  chloride 
in  alcohol,  and  add  hydrochloric  acid 
until  the  mixture  becomes  clear  ;  clean 
the  copper  well,  and  leave  it  in  the 
bath  for  f  hour.  The  efiect  of  the 
aloohol  Is  thus  explained  :  it  moderates 
the  precipitation  of  one  metal  from 
its  solution  by  another  metal,  and 
oaasw  the  precipitate  to  fall  in  an 
extremely  dividea  state  ;  when  alcohol 
18  used  alone,  without  water,  the  coat- 
ing of  copper  thrown  down  is  reduced 
to  the  last  degree  of  tenuity.  It  is 
recommended  that  when  the  work  is 
finished  it  should  be  well  washed,  firat 
in  water,  ;iiul  afterwards  neveral  times 
successively  with  a  solution  of  soda 
carbonate,  and  with  weak  hydrochkirio 
add,  and  finally  canfnUy  dried  in  a 
warm  place. 

Bismuth  Depoaita.  —  Bertrand 
has  raooeeded  in  producing  a  galvanic 
deposit  of  bismuth  on  the  surfaces  of 
other  metals.  He  uses  a  double  chlo- 
ride of  bismuth  and  ammonia.  The 
operation  is  performed  cold,  with  a 
solution  contaming  25-35  gr.  of  dilo- 
ride  {)or  litre.  A  Hinple  BtiriHcn  pile 
should  be  used.  On  comiiii;  out,  the 
objects  are  coated  with  a  dark -looking 
diiDe,  beneath  irtiioh  the  aheen  of  the 
Umnth  may  be  detected.  The  latter 
adheres  very  closely  to  the  subjacent 
metal,  and  takes  a  l^e  polish,  the 
colour  being  intermediate  betwixt 
antimony  and  old  silver. 

Brass  Deposits. — All  the  manu- 
factures of  bronze  cumpositiou  made  of 
cine  or  cheap  alloys,  have  a  brass  de* 


J  posit  placed  on  before  the  bronze  lustre 
is  given,  as  the  bronzing  operation  is 

j  more  easy  and  satisfactory  upon  faraaa 
dejKisit^*.  The  preliminary  and  finish- 
ing operations  anti  the  dis^wsition  of 
the  baths  are  the  same  for  brass  as  for 
copper  depoaiti.  Heat  ii  employed 
for  brass  deposits  by  thcae  who  cieotro- 
plate  coils  of  iron  or  zinc  wire  with 
this  alloy.  The  proper  temperature 
▼arise  from  IW  to  140»P.,  and  the 
coils  of  wire  dip  only*  one-half  or  two- 
thirds  of  their  diameter  into  the  bath. 
The  bath  is  put  into  an  oblong  open 
iron  boilor  heated  by  fire,  steam,  or 
hot  water.  The  inside  is  lined  with 
brass  sheets  connect€<l  with  the  positive 
pole  of  a  Ijftttery.  A  stout  copper  or 
braas  rod,  in  the  direction  of  the 
length  of  the  boiler,  rests  upon  the 
edges,  and  the  contact  of  the  two 
metals  is  prevented  by  pieces  of  rubber 
tuUng.  The  rod  is  connected  with 
the  negative  pole  by  a  binding  screw. 
Remove  the  ^fa»^i"C  wire  fmm  the 
coils,  and  loosen  the  Mrires,  bending 
the  ends  together  into  a  loop.  Dip 
the  wire  in  a  pickle  of  dilute  sulphuric 
acid,  and  hang  it  on  a  strong  round 
peg  held  in  the  wall  so  that  the  coil 
may  be  made  to  rotate  easily.  After 
a  scrubbing  with  wet,  sharp  sand  and 
a  hard  bnish,  give  the  oofl  a  primary 
deposit  of  pure  capper.  It  is  then 
suspended  from  the  horizontal  rod 
over  the  brass  bath,  where  only  a  part 
of  the  ooQ  at  a  time  dips  mto  the 
solution  and  receives  the  deposit ;  the 
coil  must  be  turned  now  aijd  then  ^ 
or  J  of  its  circumference  :  by  dipping 
the  ooil  entirely  into  the  liquid,  the 
operalioii  is  not  so  successfuL  Hie 
wires  are  washed,  dried  in  sawdust, 

1  and  then  in  a  ntove,  and  lastly  passed 
through  a  draw-plate,  to  give  them  the 
fine  notish  of  true  fanas  wire.  Copper 
and  brass  wires  are  also  covered  with 
brass  electro-deposits,  in  order  to  give 
them  various  shades. 

Sohftiontfur  3aik».—{a)  The  ordi- 
nary fx)tassium  ^nide  is  oftso  pre- 
ferre<l  to  the  pure  article,  on  account 
of  its  lower  price  ;  but  the  real  value 
and  4i>*<>iviug  propei  ty  of  ordinaiy 
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cyanide  are  very  Tariafale.  The  follow- 
ing k  %  fgmnenA  nwthiod  Iqr  wliidk  » 
bath  of  bnuw  may  be  prepurad  with 
any  kind  of  cyanide.  Dissolved  to- 
gether, in  2  water,  8  os.  copper 
sulphate,  and  8-10  oc  tine  ralplMte. 
(6)  4  OB.  copper  acetate,  with  4-5  os. 
fused  rinc  protochloride  ;  and  juld  a 
aolutiou  of  30  oz.  soda  carbonate,  which 
prodooes  a  precipitate  of  copper  and 
sue  eerbonatfle ;  alknr  tins  to  aettle ; 
then  decant  the  supernatant  liquor, 
and  replace  it  by  fre«h  water  two  or 
three  times,  after  as  many  settlings. 
Tbeo  poor  od  2  gd.  of  ivater  contMi- 
ing,  in  solution,  30  oz.  soda  carbonate, 
and  15  oz.  soda  bisulphite  ;  while 
stirring  with  a  glass  or  wooden  rod, 
•dd  orainary  potassium  cjenide  until 
the  liquor  is  perfectly  clear,  or  until 
nothing  but  the  greyish-black  iron, 
found  in  the  cyanide,  or  the  brown-red 
irofo  oxide  in  the  ziiic  sulphate,  remains 
in  suspension.  An  additional  quantity 
of  ab<iut  1  oz.  of  ordinary  cyanide 
improves  the  conducting  power  of  the 
liquor. 

(e)  CbM,  for  oB  Jfctaift.^Copper  and 

zinccarbonates,  recently  prepared,  each 
4  o7.  ;  mdix  carbonate,  in  cryMtals,  soda 
biaulphite,  and  potassium  cyanide,  pure, 
eaoh  8  m. ;  and  ^  oa.  white  araenio ; 
WKler,  about  2  gal.  This  bath  is  pre- 
pared as  follows  :  Dissolve  in  3  pint« 
water,  5  oz.  copper  sulplmte,  and  5  oz. 
cmtalliied  sine  sulphate,  and  add  a 
Boiataon  el  14  oa.  soda  carbonate  in  1 
qt.  water.  A  jrreenish  precipitate  of 
mixeil  copper  and  zinc  carbonates  is 
formed  :  stir  well,  and  allow  to  deposit 
for  wewtni  honri.  The  aiipemalaat 
Hquid,  holding  the  useless  soda  sulphate, 
is  thrown  sway,  and  replaced  by  nearly 
2  gal.  water,  in  which  are  diissolved 
tba  biaulphite  and  eartwnate.  DiiaolTe 
together  in  the  remaining  warm  water 
the  potA»8ium  cyanide  find  the  arseni- 
ous  acid,  and  pour  thiii  liquor  into  the 
former  one,  which  is  rapidly  decolour- 
iaed,  and  forma  the  bran  bath.  Filter 
if  necessary.  Arseninua  acid  causes  the 
deposit  to  1)6  bright,  but  if  in  too  great 
ft  proportion  may  give  a  white  or  steel- 
grarookwr  tothemetal.  Thiainoon- 
2 


veniencc  is  slisht,  as  theyellow  colour 
ooon  predommatee,    Tne  anenioaa 

acid  may  be  replaced  by  iduble  arson- 
ites  of  potash,  soda,  or  ammonia,  but 
the  proportions  must  be  doubled.  The 
hatha  for  cold  plating  are  generally 
pboed  in  wooden  tanks  lined  inside 
with  gutta-percha,  wliich  resists  their 
action  for  a  long  time.  The  sides  of 
the  tank  are  alao  lined  with  cm  or 
more  braaa  sheets  joined  together, 
connected  with  the  last  carbon  or 
copper  of  the  same  l>»ittery,  the  inten- 
sity of  which  is  regulated  by  the  sur- 
fsoe  of  the  artaolea  to  he  plated.  The 
articles  are  suspended  by  copper  or 
bnws  hooks  to  stout  rods  of  the  same 
metal,  all  connected  with  the  last  zinc 
of  the  battery. 

(d)  For  Iron  and  TUi.-^Dmokf  to- 
gether in  14  pints  pure  water  :  7  oz. 
soda  bisulphite,  17  oz.  potassium 
cyanide  No.  2,  34  oa.  aoda  carbonate. 
To  this  solution  add  the  following, 
made  in  3J  pints  water  :  4^  oz.  copper 
acetate,  '6^  oz.  neutral  zinc  proto- 
chloride. The  two  liuuorH  become 
coIottrieM  when  mixed.  Ammonia 
must  not  be  used  for  braaa  plating 
baths  for  iron,  especially  foe  aoiutiona 
worked  in  the  cold. 

(e)  A  colour  reaembling  braaa  ia  glteo 
t<^  small  artidea  of  iron  or  steel  Igr  a 
long  stirring  in  a  suspeixh'tl  tub,  con- 
taining 1  qt.  water,  and  of  copper 
sulphate  and  tin  protochloride  ciystal- 
liaed,  about  |  oz.  each.  The  abadea 
are  mo<lifled  by  varying  the  propor- 
tions of  the  two  salts. 

(/)  F</r  Lead  and  Pewter.— -LetA 
and  pewter  ahouUL  be  deanaed  in  a 
solution  of  about  4  oz.  nitric  add  to 
1  gal.  water,  in  which  they  remain  for 
^  hour.  Pewter  is  more  easily  coated 
^N^S^fc!^^  ^bl^^ft^B^^  ^blt^KHk  l^BflK^dly  ^3^1^^^  ^b^^t^ft 

hath  may  he  uaed  for  dther.  They 

are  then  rinseil,  scoured  with  wnd, 
and  rinsed  again.  A  good  battery 
pow«*  and  a  large  aurface  of  anode  are 
necessary,  especially  at  the  hegmning 
of  the  ilcf>osit.  The  proper  tempera- 
ture of  the  liath  for  brassing  lead, 
I  pewter,  and  tin  is  about  00^  F.  Stir- 
!  ring  artidea  in  a  braia  hath  haa  * 

H 
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ten<len<gr  to  cauao  the  deposition  of 
copper  luone. 

(g)  For  Zinc.— Vnm  mUt,  UglfL  ; 
Hoda  bisulphite,  24^  oz.  ;  potassium 
cyuude,  No.  2,  35  ox.  Add  the 
foUowing  Mlntioo :  Wster,  0  pints  ; 
copper  aoeteto  and  fine  protochloride 
each  12J  oz.  ;  ammonia,  14  oz.  The 
filtered  bath  is  colourless,  and  gives, 
under  the  action  of  the  battery,  a 
bna  depont  of  •  vwj  fine  ahada, 
Tar3ring  from  red  to  green,  by  in- 
creasing the  proportion  of  ctipper,  or 
that  of  zinc.    The  anode  is  of  In^asa. 

Arrangement  of  BM, — ^In  the  dis> 
pontion  of  the  batha  for  brass  plating. 
It  is  always  necessary  to  have  all  the 
articles  suspended  at  about  equal  dis- 
taooes  from  the  anodea ;  the  bath  may 
be  inbdivided  by  aaveral  anodes  form- 
ing partitions,  so  that  wicli  loaded  rod 
is  between  two  anodes,  or  smaller 
separate  baths  may  be  employed.  The 
anodea  ahoidd  be  removed  when  the 
bath  is  not  at  work.  In  order  that 
the  bnwss-plating  of  zinc  and  copper 
may  be  lasting,  the  deposit  must  not 
be  too  thin,  and  moat  be  aonleh- 
brushed,  rinsed  in  water  slightly  alka- 
line by  (juicklime,  and  Uioroughly 
dried  in  a  stove.  But  senorally  the 
artiolea  are  bnMB-pblad  bj  remwning 
in  the  bath  for  10-25  minutes.  Cast 
and  wrought  iron,  lead  and  its  alloys, 
require  brass  solutions  richer  in  the 
metals  than  when  depositing  upon  zinc 
or  its  alloya.  The  batteiy  power 
should  also  be  greater. 

Corrrcting  Bath. — The  los-ses  of  tlie 
solution  are  to  be  repaired  bv  additions 
<d  copper  and  rino  nits,  and  anenioos 
acid  dissolved  in  potassiuin  vanide. 
The  operator  will  determine  the  nee<led 
substance  from  the  rapidity  of  the 
depofiit,  ita  oolour  and  ao  on.  U  the 
deposit  is  too  slow,  try  whether  the 
bath  will  absorb  the  salts  of  copper 
and  zinc  without  the  addition  of 
qruiide.  If  the  coat  of  brass  has  an 
earthy  and  ochreous  appearance,  and 
especially  if  the  liquor  is  blue  or  green, 
add  potassium  cyanide  until  perfect 
decolourisatiou  takes  place.  If  the 
deposit  ia  doll  and  onequaladdasmaU 


quantity  of  arsenious  acid  dissolved  in 
I  Gjanide.  If  the  depoait  ia  too  red, 
I  add  the  Mltof  zinc,  alone,  or  dissolved 

in  cyanide.  Tf  the  deposit  is  too 
white,  or  of  a  greenish- white  oolour, 
add  the  aalt  of  copper,  alone,  or  die- 
solved  in  ojanide.  When  the  bath, 
after  long  use,  lias  become  over-loaded 
with  salts,  the  specific  gravity  is  too 
great  for  the  easy  passage  of  the  elec- 

I  trie  current,  the  Uquor  muat  be  diluted 
with  wjiter  until  it  w<r^h  satisfitctorily. 
The  specific  gravity  of  a  brass  I  kith 
may  vary  from  6°  to   12°  B.  The 

I  piecM,  before  biwa-fdating,  mnai  be 

I  pirfaot]y  cleaoaed  in  the  same  manner 
as  zinc  or  iron  ;  if  the  hni^s  deposit  ia 

,  irregular,  remove  the  objects  from  the 
bath,  rinse,  aeniiteh-braah,  and  pat 
again  into  the  bath  until  the  colour 
and  the  thickness  of  the  deposit  are 
satisfactory.  Scratch-brush  again,  and, 

,  if  necessary,  rinse  in  hot  water,  dry 

*  in  warm  sawduat  of  white  wood,  and 
put  in  the  stove-room.  The  last  three 
operations  are  indiipenwdde  for  hollow 

I  pieces. 

OoUmr  of  Depont,^Th»  WMPr 
I  in  brass  plaUog,  eapedally  with  smafi 
i  baths,  is  in  keeping  uniform  the  colour 
j  of  the  deposit,  as  the  gal vaaic  current, 
I  having  mnnltaneonaly  to  deeompoae 
two  aalta,  etch  ollbnng  a  different 
resistance,  must,  according  to  it«  in- 
tensity, vary  the  composition  and  the 
I  colour  of  the  deposited  alloy.    It  will 
I  be  found  that  a  feeble  eunent  prinei- 
I  pally  decomposes  the  copper  salt,  and 
results  in  a  red  deposit  •.  whilst  Uxt 
I  great  intensity  in  the  current  decom- 
I  posea  the  aolutkm  of  nno  too  rapidly, 
and  the  deposit  is  a  wliite  CT  Uniah- 
white  alloy.    This  is  the  case  more 
i  especially  with  newly  prepared  baths, 
<  and  ia  an  indloatioo  of  irregolaritgr  in 
the  conducting  power  cf  the  bath, 
which,  however,  necomes  more  regu- 
lar  after  being  used  for  some  time. 
The  inconvenience  of  a  red  deposit 
;  may  be  remedied  by  increasing  the 
nuin^wT  of  the  elements  of  the  liat- 
,  tery,  or  employing  stronger  acids, 
1  or  decreasing  the  number  aud  the 
I  aurfMca  of  the  ol^jeeta  to  be  plnted; 
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the  other  inconvenience  of  white 
depoiiti  will  disappear  by  diminishing 
the  number  of  elements,  or  by  increas- 
ing the  surfaces  to  be  covered.  The 
deposit  may  also  be  modified  by  sub- 
stituting for  the  hrasi  anode,  either  a 
sheet  of  pure  copper,  or  one  of  aanc,  or 
\yy  nirnply  hooking  one  of  thene  sheets 
to  the  bnts.s  jmixk'.  A  bath  of  pure 
copper  will  be  trauHformed  into  one  of 
liMB  by  the  use  of  a  sine  anode ;  and 
a  bath  of  biuBs  will  become  one  of 
copper  by  the  aid  of  a  copper  anode. 

Cobalt  I>ep08it8.--<a)  The  most 
hsantifiil  oohalt  plating  may  be  ob- 
tained upon  brsas  and  copper,  by  em- 
ploying in  the  battery — with  two 
BuDsen  ceilti — a  moderately  concen- 
trated solution  of  the  doable  chloride 
of  ammoninm  and  cobalt.  This  solu- 
tion is  prepared  by  dissolving  10  ic^rm. 
crystalljBed  cobalt  chloride,  and  20 
grm.  ammonium  chloride  in  100  c.c. 
ivater,  with  tlw  addition  of  .20  c.o.  am- 
monial 

(6)  By  Contact. — While  nickelling 
by  touching  with  zinc  yields  only 
inaoiiiliiita  reanlts,  the  eleetro-plating 
with  oolialt  of  copper  and  brass  articles 
succeeds  very  well  with  the  use  of  the 
following  bath  :  Crystallised  coljalt 
sulphate,  0*35  02.  ;  crystallised  sal- 
ammoniac,  0*7  OS. ;  water,  1  quart. 
Heat  the  U\th  to  between  104*  and 
122*^  F.,  and  immerse  the  previously 
cleauaed  and  pickled  articleb  in  the 
hath,  hringiug  them  in  contact  with 
a  far^^ht  zinc  sorfooe  ;  for  small  article 
a  zinc  sieve  may  be  used.  In  3  or  4 
minutes  the  coating  is  thick  enough  to 
bear  Tigorous  polishing. 

Copper. — Electro-deposita  of  cop- 
per are  obtaine<!  by  decomponng  a 
double  s=«alt  of  copper  with  another  base, 
such  as  the  double  cyanide  of  potas- 
Mom  and  copper.  This  process  is 
equally  wdl  adapted  to  all  metals,  and 
the  deposits  are  fine,  lasting,  and  their 
thickpess  is  entirely  regulated  by  the 
wfll  of  the  operator. 

(a)  Dissolve  about  16  oz.  copper  sul- 
phate in  2  gal.  water,  and  add  a  solu- 
tion of  soda  carbonate  until  no  more 
precifMtate  is  formed ;  collect  the  grsen 


precipitate,  copper  carbonate,  thtxs  ob- 
tained ttpon  a  doth  filter,  and  wash  it 
several  times  with  water ;  then  stir  the 

wa«he<l  copper  carlK>nate  in  water,  to 
which  potassium  cyanide  is  added  until 
the  carbonate  is  entirely  dissolveil.  and 
the  solution  is  cohnirless.  1 1  is  well  to 
add  a  small  exresn  of  lyanitlo,  which 
will  increase  tlio  coiidut  iing  power  of 
the  liquor.  This  bath  may  be  em- 
ployed hot  or  cold,  and  requires  an  in- 
tense electric  current  for  its  decompo- 
sition. A  copper  plate  or  foil  forms 
the  anode,  and  as  it  slowly  dissolves 
nearly  makes  up  for  the  loss  of  copper 
in  the  bath  which  has  deposited  on  the 
negative  polf-.  The  anixle  munt  he  re- 
moved when  the  bath  docs  not  work, 
because  it  will  he  dissolved  even  with- 
out an  electric  current,  and  the  bath 
having  been  overcharge<l  with  copper, 
whicli  is  indicated  by  a  blue  or  ^rreon 
colour,  will  require  a  fresh  addition  of 
cyanide  to  he  in  good  order.  This 
bath  is  neither  economical  nor  veiy 
reliable.  The  following  formula  is 
preferable  : — 

(6)  Water,  2  gal. ;  copper  acetate, 
crystallised  ;  soda  carbonate,  crystals  ; 
soda  bi8uli)}iite  ;  potafl«ium  cj'anide, 
pure,  7  oz.  each.  For  this  bath  the 
copper  acetate  is  put  first  into  the 
vessel,  and  moiBtened  with  suiBcient 
water  to  make  a  homogeneous  paste. 
This  Halt,  like  tlour,  in  wcttc<l  with 
difliculty,  and  will  tloat  on  the  surface 
of  too  great  a  body  of  water.  The 
soda  carbonate  and  some  water  are 
adde<l  to  this  paste,  and,  after  stirring 
a  li^ht  green  pvcipitate  is  formed ; 
3  pmts  mors  water  are  then  added 
with  the  soda  bisulphite,  and  the 
mixture  becomes  of  a  dirty  yollow 
colour.  Lastly,  and  the  remainder  of 
the  water  and  the  potassium  cyanide. 
The  electro-copper  bath  must  beoolour- 
less.  If,  after  the  complete  solution 
of  the  cyanide,  the  litjuor  is  not  en- 
tirely colourless,  add  more  cyanide. 
If  a  perfectly  limpid  ba^  is  desired, 
pass  it  thri  lueh  filtering  paper,  or  da- 
cant  it  aftor  ."settling.  This  bath  re- 
quires an  electric  currrat  of  mediate 
intearilgr  for  its  deoompodtiosi.  The 
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copper  anofle  Khould  Iiave  a  surface 
nearly  equal  to  tlmt  of  t  lie  imimTsc)! 
objects.  Dirge  piecon  are  genomliy 
kept  hangiug  and  tnotionlesB  in  the 
bath,  whuit  small  articles  are  moved 
as  much  Its  jvjssible,  which  is  always  to 
be  preferred,  especially  with  warm 
batbi.  If  it  wore  always  potiHible  to 
obti^  pure  potMiriwin  qranide,  this 
formula  would  be  natisfactory  in  every 
case.    But  it  is  very  difficult  to  tin<l  ;i 

KrfecUj  satisfactory  (wtassium  cyau- 
I.  The  following  formiilflB  re<|uire  a 
(^anide  containing  from  70  to  76  per 
cent,  of  the  real  article  :  — 

(c)  Cold  B(Uh  for  Iron  and  Steel.— 
Soda  bisulphite  and  potassium  cyanide, 
18  OS.  eaoh ;  soda  caiiwoate,  86  oc.; 
copper  acetate,  17  ox. ;  aqua  ammonia, 

oz.  ;  water,  5^  gal. 

(d)  Warm  Bath, — Soda  bisulphite,  7 
01. ;  potaeiium  cyanide,  26  oc. ;  soda 
carbonate  and  copper  acetate,  18  oz. 
each  ;  aqua  ammonia,  10  oa. ;  water, 
6i  gal. 

(f )  ffot  or  eoU  BaA  far  Tk^  Oast 

Iron,  or  I/arge  PieotM  of  Zime, — Soda 
bisulphite,  10  oz.  ;  potassium  cyanide. 
18  oz.  ;  copper  acetate,  12^  oz.  ;  aqua 
ammonia,  7  oz.  ;  water,  b\  gal. 

(/)  For  »mall  articles  of  zinc  which 
are  coppered  in  a  perforated  Imlle,  and 
in  nearly  Ixjilin^  Ijaths  :  Potassium 
cyanide,  25  oz. ;  soda  bisulphite,  oz. ; 
copper  acetate,  18  oa. ;  aqua  ammonia, 
6|  oc. ;  water,  gal.  To  prepare 
these  differetit  Ixiths,  dir^Holve  all  the 
salts  in  about  4  gal.  distilled  water,  ex- 
cept the  copper  acetate  and  the  am- 
monia, which  are  dissolved  apart  in  the 
remaining;  ^illon.  These  two  solu- 
tions are  mixed,  and  that  of  copfx^r  and 
ammonia,  which  was  of  a  magnificent 
blue,  must  become  entirely  ooTourleas. 
When  th«»  licjuors  are  not  colourle-s,** 
there  inu  lU  ticiency  of  potassium  i\van- 
ide,  which  must  be  added  until  entire 
deoolouriaation  takee  plioe.  The  bath 
is  rewly  to  work  when  subjected  to 
the  action  of  tht;  electric  current. 

The  cold  UiUiJf  are  put  into  well- 
joined  tanks  of  oak  or  fir  wood,  lined 
uulde  with  gtttta  perchs.  The  vertical 
fides  are  alio  covered  with  sheets  of 


copper,  which  act  an  t  he  soluble  anode, 

and  reach  to  just  l)elo\v  the  top  odtrc 
of  the  tank.  Ttiis anode  is  conne<j tod 
by  the  clean  extremities  of  a  conduct- 
ing wire  to  the  last  copper  or  carbon 
— that  is  to  say,  to  the  positive  pole. 
Fix  a  stout  brass  wire  upm  the  top  of 
the  tank,  without  any  point  of  contact 
with  the  soluble  anode,  and  connect 
by  a  second  wire  with  the  last  zinc 
or  negative  pole  of  the  wime  Hittery. 
The  objects  to  be  coppered  are  sus- 
pended in  the  bath  1^  copper  wires, 
supported  themselves  upon  a  stout, 
clcjiii,  hmsj^,  rod,  the  two  cxtrctnities 
of  wiiich  rest  upon  the  brass  conduct- 
ing wire  fixed  upon  the  tank.  Several 
of  such  rods  are  placed  pamllel  to  each 
other,  an«l  great  ciin'  niust  l>o  taken 
to  prevent  any  contact  with  tlieano<le, 
because  the  working  of  the  bath  would 
then  be  immediately  stopped.  When 
the  thickness  of  the  deposite*!  coppw 
is  very  small,  th«"  nxxt  m  sufficiently 
bright  to  be  considered  finished  after 
drying.  But  if  the  operation  is  more 
protracte<l,  the  depottt  hss  a  more  or 
less  dciid  hi-^tre  on  account  of  it^ 
thickness,  and,  if  a  bright  lustre  is  de- 
sired, we  must  use  the  scratch- brush. 

The  hot  baths  are  put  into  stone- 
ware vessels  heat  ihI  in  a  water  or  steam 
bath,  or  into  an  enanielle<l  wist-in^n 
kettle  placed  directly  over  a  fire.  The 
ixuides  are  also  lined  with  an  anode  of 
copper  connected  with  the  positive 
pole  of  the  battery,  and  tlio  oflt^os  ^^f 
the  vessels  are  varnished,  or  support  a 
wooden  ring  upon  which  rests  a  brass 
circle  communicating  with  the  negative 
pole.  The  objects*  to  lie  elect roplat^nl 
hang  from  this  circle.  The  hot  pnjcess 
is  much  more  ntpid  than  the  cold,  and 
is  especially  adapted  to  thoee  articles 
which  are  difficult  to  cleanse,  lxK»use 
any  remaining  greasy  substance  ia  dis- 
solved by  the  alkaline  bath. 

Parcels  of  small  articles  are  not  soa- 
pended  in  the  Imth  ;  they  should  be 
connect<;d  with  the  negative  wire  in 
the  baud  of  the  operator,  and  stirred 
about  in  every  diraction  in  the  bath. 
Tliis  iigitation  permits  of  the  employ- 
ment of  an  intense  current^  without 
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<Luig«r  to  the  beauty  of  the  deposit. 
Small  articlcfi  of  zinc  nrc  pljvce<l  in  a 
stone  ware  perforate*!  la<lle,  at  the 
bottom  of  which  i^  attached  a  ziuc 
or  oopper  wire,  which  is  wound  up 
around  the  handle,  and  is  connected 
with  the  negative  [H»le  of  the  >>attery. 
It  in  sutiicieut  that  one  of  the  small 
•rtaelM  lonehw  the  wire  for  aU  of  the 
othere  to  afTected  by  the  current, 
as  they  are  in  <X)ntact  with  esu-h  other. 
If  the  bottom  of  the  vessel  ia  metallic, 
the  ladle  ii  made  to  reat  upon  a  porce- 
lain or  Htonewan*  ring.  During  the 
nperation  the  articles  are  often  jerked 
in  the  labile  ;  thit<  agitation  changes  the 
position  and  the  points  of  contact  of 
the  objects.  When  the  deposit  is 
lieing  tuade  too  .nlowly,  bring  up  the 
biith  by  the  additi<>ti  of  t-<|UHl  weight* 
uf  copper  acetate  and  pota«Mum  cy- 
anide. 

(A)        8Sver, — Laqp   pieces  of 

.<«ilverwnre  may  be  coppered  in  these 
batbs.  \'ery  small  articles  are  simply 
threaded  open  a  zinc  or  iron  wire,  or 
placed  in  a  perforateil  la<Ile  with  gra- 
mik's  or  cuttingH  of  either  of  these 
nictali*.  Place  the  wliole  for  a  few 
minutes  in  a.  dilute  but  very  acid  solu- 
taon  of  oopper  sulphate,  tiie  line  or 
the  iron  in  11^  olved,  and  the  copper 
is  depnsitetl  ufxni  the  silver.  When 
the  article  is  intended  to  be  gilded  or 
sahrerod,  it  is  immeduitely  passed 
throng^  the  solution  of  nitrate  of 
msfCury,  rinsed  in  cold  water,  and 
placed  in  the  electro-baths,  without 
drying  or  scratch-brushing. 

(0  Coppering  Iron. — To  copper  iron, 
after  having  thorrmghly  cleaned  and 
polished  the  artirlc-j,  thfv  must  be 
plunged  in  a  potash  balh,  to  remove 
aU  traosa  of  grease,  nnaed,  and  im- 
mediately transferred  into  a  bath  con- 
taiuing  cyani<le  of  copper.  This  is 
best  made  by  dissolving  sulphate  of 
copper  in  hort  rain-water  in  the  pro- 
portion of  ^  lb.  to  the  quart.  Wnen 
cold,  liquor  ammonia  fort,  is  to  be 
added  with  constant  stirring.  A  green 
precipitate  forms  at  first,  which  redis- 
solTsa  aa  more  ammonia  ia  added, 
when  the  solutitm  becomes  clear,  and 


of  a  beautiful  amethystine  blue  colour. 
When  this  point  is  nviche^l,  adil  an 
equi\l  bulk  of  rain-water,  and  tli<'n  a 
stixtiig  solution  of  cyanide  of  potajbsium 
in  sumcient  quantity  to  tuni  the  colour 
from  blue  to  tliat  of  pale  ale.  Set 
aside  to  settle,  jiour  off  the  clear,  and 
add  thereto  sufficient  water  to  make 
up  1  gal.  Use  a  cop^xsr  anode,  and 
send  a  current  of  alnrnt  8  volts  pres- 
sure tiirough  the  bath.  (*  English 
Meclirtiiic.) 

{J)  Dissolve  4  OB.  of  sulphate  of 
copper  (blue8t4>ne)  in  1  pint  of  hot 
rain-water.  W'lirn  c(»ol  add  liquid 
animoniii  until  solution  is  quite  blue. 
Stir  well  with  glass  rod.  Dilute  this 
with  1^  pint  of  cold  nin-water.  Hid 
add  to  it  solution  of  potassium  cjranide 
whilst  stirring  until  wdution  is  of  a 
dark-brown  colour.  Filter  tliis,  and 
add  rainwater  until  you  hare  A  gal.  of 
solution.  This  c;in  be  used  cold.  Fill 
a  glass  or  gla/,«'«l  earthenware  vessel 
with  this  solution,  and  hang  into  this 
(on  a  copper  wire)  the  articles  to  be 
plated.  Mid  connect  to  negative  pole 
of  hit  tery .  This  is  callod  t  he  caitliode. 
The  p«)sitive  {>ole  is  connected  to  a 
pure  copper  plate  (the  anode),  and 
unmereea  into  the  solutatm  near  Uie 
articles  to  be  plated.  Employ  E. M.  F. 
of  about  3  volts.  To  nickel-plate 
cycles,  tirst  deposit  copper,  as  de- 
scribed hefore^  and  when  evwily  coated, 
nickel-plate  in  a  good  nickel-salt. solu* 
tion,  which  can  U;  bought  of  any 
respectable  tinu  at  about  lOd.  per 
lb.,  together  with  a  pure  nickel  plate 
for  anode.    ('  English  Meduuiic. ') 

(k' )  Ifidf»rent  Copper  on  Iron. — The 
meth<Ml  of  coating  iron  with  cop[)er  in 
such  a  manner  tliat  the  tilm  of  de- 
posited metal  shall  give  the  appear* 
ance  of  iridescence  is  thus  described 
by  Dr.  Weil  :  35  parts  crystallised 
cupric  sulphate,  or  an  equivalent 
amount  <rf  any  other  salt  of  oop()er, 
are  predpitated  as  hydrated  oxide  by 
means  of  caustic  soda  ;  the  oxide  is 
addeil  to  a  solution  of  150  parts 
Rochelle  salt,  and  dissolved  in  1000 
parts  water.  To  this  60  parts  best 
caustic  soda,  containing  about  70  per 
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e«nt.  NaO»  ia  added,  wben  »  ehar 

fMilution  of  copper  will  be  formed. 
Other  filkaliiie  Uirtratea  may  be  sub- 
stituted for  the  iiochelle  rait  above 
msntioiiad,  or  evm  tartwie  add  may 
ba employed,  but  in  the  ca^e  of  t^irtaric 
acid  or  acid  tartrates  a  ninall  tidditional 
quantity  of  caustic  alkali  must  be 
added,  sufficient  to  saturate  the  tar- 
taric aeid  or  add  tartrate.    Oxide  of 
copper  may  aluo  Ije  employed  precipi- 
tated by  meaim  of  hyj>ochlorite  of  h^mIh, 
but  in  all  cases  the  proportions  between 
the  copper  and  the  tartario  add  ahould 
be  maintained  aa  above,  and  it  is  advan- 
tageous not  to  increase  to  any  notable 
extent  the  proportion  of  the  uiutitic 
aoda.   The  ofctjeet  to  be  coppered  is 
to  be  deaned  with  a  scratch-Wush  in  I 
an  alkalino-organic  Inth,  attache<l  to  I 
the  cathixle.  immersed  in  the  coppering 
bath,  and  treated  with  the  usual  pre- 
oautkma,  when  it  will  become  vapidly 
coated   with   an    adherent   film  of 
metallic  copper.    As  the  Ixith  pjadu- 
ally  losca  its  copper,  copper  oxide  as 
above  prepared  ahonld  oe  added  to 
maintain  it  in  a  condition  of  activity, 
but  the  quantity  of  copfKT  intnxluced 
should  never  exceed  that  above  yre- 
aeribed  aa  oomparad  with  the  quantity 
of  tartaric  add  the  batii  may  oontatn. 
If   the  quantity  of  copper  not'ibly 
exceeiU     this     proportion,  certain 
metallic  irisations  are  produced  on 
the  aurfMo  of  the  object.  Theae 
effects   may  be   employed   for  orna- 
mental ami  artintic  purp»se8.  Accord- 
ing to  the  time  of  the  immersion,  the 
atrength  of  the  eoirent,  and  the  pro- 
portion of  copper  to  the  tartaric  acid, 
these  iridescences  may  l»e  pnnhiced  of 
different  shades  and  tints,  which  may 
be  wied  or  intermingled  by  ihielding 
certain  parte  of  the  object  by  an  im- 
permeaVdo  coating  of  pmiffin  or  vaniish, 
while  the  iridcijcent   effect  is  being 
|»x)duced  on  the  parts  left  exposed. 
All  ooloun,  from  that  of  bnaa  to 
bronze,  scarlet,  blue,  and  green,  may 
be  thus  pro<iuced  at  will. 

(()  /f>r  Zinc. — The  use  of  cyanide 
baths  for  plating  on  anc  haa  the  double 
diaadvantage  of  being  poiaonoua  and 


expendve.  Heaa  overooinea  the  obJ< 

tions  by  rendering  the  (^iranide  bath 
unnecessary.  This  he  accomplishes 
by  the  use  of  an  oi^gauic  «dt  of  copper, 
for  inatanoe  a  tartrate.  Diaaolfe  129 
grm.  copper  sulphate  (blue  vitriol)  in 
2  litres  water  ;  also  227  grm.  yx4a,sh 
tartrate  and  286  grm.  cr^'stalliseii  soda 
carbonate  in  2  litres  water.  On  mix- 
ing the  two  aolutiona  •  ]%ht  Uuiah- 
green  precipitate  of  copper  tartrate  is 
fonned.  It  in  thrown  on  a  linen 
tiller,  and  afterwards  dissolved  in  ^ 
litre  oauatic  aoda  aohitaon  of  16®  B., 
when  it  is  ready  for  use.  Theocating 
obtained  from  this  solution  is  very 

g liable,  smooth,  and  coherent,  with  a 
ne  aorfaoe,  and  aoquiraa  any  deairad 
thickness  if  left  long  enough  in  the 
bath.  Other  metiils  can  also  be  em- 
ployed for  plating  in  the  form  of  tar- 
trates. Instead  of  tartrates,  phos- 
pbatea,  oTahtea,  dtratea,  aoetatea,  and 
borates  of  metala,  can  be  used,  8o  that 
it  8eetu8  possible  to  entirely  ^inpent^ 
writh  the  use  of  cyanide  baths. 

Gold  Batlui.~<a)  DiatiUed  water, 
2|  gaL  ;  potassium  cyanide^  ordinary* 
70  i)er  cent.,  10|  oz.  ;  pure  gold,  3 J 
oz.  ;  aqua  ammonia,  I7j^  ot,  Ueat 
the  gold  in  a  glaaa  lladc  with  9  os. 
pure  hydrochloric  acid,  and  4^  oz. 
pure  nitric  acifl.  When  the  gold  is 
dit*8olved,  continue  the  heat  in  order 
to  expel  the  acid  fumes,  and  until  the 
colour  of  the  liquid  ia  dark  red,  nearly 
black.  Remove  fr«^m  the  fire,  and 
dissolve  the  crystalline  mass  formed 
in  cooling  in  pints  water,  and 
pourinto  a  large  porcelain  diah.  Add 
the  ammonia,  which  produces  an  abun- 
dant yellow  precipitate  of  pold  ammo- 
nium ;  pour  upon  filtering  paper,  and 
the  filtering  liquid,  which  atfll  containa 
traces  of  gold,  is  kept  with  Uie  saved 
waste.  Wash  the  precipitate  remain- 
ing upon  the  filter  several  times  with 
cold  water,  until  it  no  longer  smells 
of  ammonia.  It  must  not  be  dried, 
aa  it  is  a  fulminating  mixture,  and 
oonsefiuently  very  dangerous.  Next 
ditisoive  in  the  vessel  used  as  a  bath 
the  potaadum  cyanide  in  the  diatilled 
water.    Filter,  and  add  the  wet  gold 
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•mmoniiim,  wldch  rapidly  dint^TM  | 

when  htirretl,  and  fonn«  a  clear  gold 
bath.    But  Ix'fore  using  it  coltl,  the  | 
aauuoma  should  be  expelled  by  boiling  j 
for  about  OM  hour.   For  »  newly -pre-  < 
pwed  oold  electrogUding  bath,  the  I 
ordinary  pot^ii^sium  cyanide  is  prefer-  t 
aUe,  on  account  of  the  potash  it 
contains,  which  renderi  the  liquor  e 
better  eonductor  of  electricity.  But 
for  the  preservation  of  the  strength, 
the  pure  cyanide  is  better,  as  it  poe-  i 
aesfles  the  advantage  of  a  constant  | 
eompoeitioii,  and  doeo  not  load  the  i 
solution  with  foreign  aalt«.    Tlie  gold  ' 
solution  for  maintaining  the  metallic 
strength  of  the  bath  is  prepared  as 
foDowB  :  T^andform  the  gold  mto  pre- 
cipitate of  gold  ammonium,  aH  above 
d€*i<cribe<l,  place  it  in  water,  2  pints 
water  to  4  oz.  gold,  then  add  potassium 
cyanide  until  the  liquor  ia  oolourlets. 
U  there  ia  not  anflBcient  water  with 
the  tr*"'!*!  ammonium,  the  Uquor  will 
be  dark  n  <l,  and  will  not  be  decolour- 
ised by  cyanide. 

(»>  DiatiUed  imter,  2^  gal. ;  notaa- 
rfnm  cyanide,  pure,  7  oz.  ;  or  onlinary 
cyanide,  accortling  to  strengtl),  10-14 
OS.  ;  pure  gold,  '6^  oz.  Make  a  neuti^il  | 
odd  chloride,  aa  in  the  nreoediug 
formula,  and,  when  ooId  and  crystal- 
lised, dii<solve  it  in  3^  pints  water. 
Filter  if  needed.  Dissolve  the  cyanide 
in  14  pints  water;  filter,  and  mix  the 
two  solutions,  which  become  colourless. 
\N'heii  it  is  j-His.si\)lo  to  boil  thia  bath 
for  ^  hour  Ijelore  uHing  it,  it  becomes  a 
better  conductor  of  electricity,  and 
the  giM«"g  it  more  uniform.  Its 
strength  is  maintained  by  additions  of 
neutral  gold  chloride  and  pure  potas- 
sium cyanide,  1-1^  pure  cyanide,  to  1 
of  gold.  Bo^  the  above  hatha  may 
he  diluted  with  once  or  twice  their  < 
volume  of  water ;  the  gildint;  will  ' 
remain  fine,  but  the  proportion  of  | 
sold  deporitod  will  he  ma  in  a  given 
wngth  of  time. 

(c)  Yellow  prussiate  of  potash,  7  oz.  ; 
pure  potash  carlx)nate,  5  oz. ;  sal-am- 
moniac, 1  oz.  ;  pure  gold  transformed 
into  chloride,  |  os. ;  water,  2|  gal. 
BoQaUtheaalto  to^Uiar,  lesa  the^  t 


chloride,  aeparate  hj  fiUratioa  the 

precipitate  of  iron  carbonate,  then  add 
the  gold  chloride  dissolved  in  a  little 
water,  and  allow  tlie  bath  to  cool  olf. 
Any  kind  of  gold  salt,  and  the  oxide, 
or  even  finely-powdered  metal,  may 
take  the  place  of  the  gold  chloride  ; 
but  the  latter  is  preferred  on  account 
of  the  fiMafity  of  its  preparation,  and 
of  its  solubility.  Any  kind  of  gold 
salt  will  lie  tmnsformed  into  cyanide 
by  the  potaHJsium  cyanide.  The  small 
proportion  of  the  potassium  chloride 
reoulting  from  the  tFanaformatum  of 
the  gold  chloride  into  cyanide  does 
not  prevent  tlic  uood  working  of  the 
baths.  The  addition  of  a  little  prussic 
add  produces  a  hrighter,  hot  tmnnar 
gilding.  The  indicated  (^anides  majjr 
be  replaced  by  the  cyanideaof  Bodium, 
calcium  and  ammonium. 

(d)  Cold  gilding  hatha  are  genenlly 
kept  in  porodain  or  alooeware  veanla ; 
but  for  large  volumes  of  liquor,  use 
wooden  troughs  lined  with  gutta-percha 
platee.  The  sides  of  the  trouglis  sup- 
port anodea  of  laminated  gold,  which 
dip  entirely  into  the  liquor,  and  are 
held  by  small  platinum  wires  ;  they 
are  connected  with  the  positive  pole  of 
the  hattfliy.  Suapoid  the  artidM  hj 
means  of  metallic  sUnging  wiraa  to  a 
movable  frame  of  clean  brass  rods  con- 
nected with  the  nwaUve  pole.  The 
depoait  of  gold  ahom  be  pure  yellow, 
hut  it  haa  aometimea  a  dull  earthy 
grey  colour.  In  thnt  cnnc,  scratch- 
brush  it  with  the  greatest  care,  and 
then  pass  it  through  the  or-molu 
colouring.  The  gold  anode  oondncta 
the  electricity,  and  alao  maint^uns  the 
metallic  strength  of  the  bath  up  to  a 
certain  point ;  but  it  is  necessary  to 
add  now  and  then  either  ozideB  or 
chloriile  of  gold,  and  a  certain  propor- 
tion of  pot^ussium  cyanide,  to  make  up 
for  that  transformed  into  potash  car- 
bonate and  ammonia  cyanide.  The 
proportion  of  cyanide  is  about  double 
that  of  the  gold  chloride  added  ;  this 
is  ascertained  by  the  colour  of  tlie  bath 
and  the  shade  of  the  deposit  *,  if  the 
proportion  cf  the  gold  chloride  is  too 
^reat,  add  mora  (9«iide.  Hgoldiva- 
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(loininatcs,  the  deposit  is  quite  blick 
or  (lark  red  ;  wheu  the  cyanide  is  in 
excess,  the  gilding  is  very  slow  and 
grey,  Mid  it  will  iometiinaB  happen 
that  pieces  already  gilt  will  lose  their 
^o\d.  When  the  bath  is  not  in  use, 
tiio  gold  anode  must  be  removed  from 
it,  otherwiae  it  wiU  be  distolTed.  If 
the  anode  were  partly  immersed  in 
the  lirtth,  it  would  lie  rapidly  cut  at 
the  level  of  the  liquid  ;  for  thisretaon 
use  platinum  wires,  which  are  not 
acted  upon.  It  is  remarinble  that 
the  solution  of  cyanides,  even  without 
the  action  of  the  electric  current, 
rapidly  dissolve  all  the  metals  except 
platinum  in  the  cold  or  at  a  moderate 
temperature,  and  that  at  the  boiling- 
point  they  hnvu  soaroely  any  action 
upon  tlie  metals. 

(e)  Cold  Batht.'^CM  deetragOding 
■hmdd  be  done  slowly ;  and  it  is 
necessary  to  often  look  at  the  pieces 
in  the  bath,  and  scratch  •bnish  those 
with  an  irregnlar  deposit,  or  with  dark 
8pot«.  The  intensity  of  the  current 
should  be  often  changed  by  incroising 
or  diminishing  the  number  of  the 
elemeuta,  or  the  strength  or  the  volume 
of  the  liquors  in  the  battery.  With 
too  much  intensity  in  the  eumnt, 
the  deposit  is  black  or  hkI  ;  it  i«  yellow 
with  the  proper  amount  of  electricity. 

a  weak  current  thoee  portions 
OppOOita  the  anode  only  get  coveretl 
with  gold  ;  it  is  well  to  cliange  the 
position  of  the  objects  often,  in  order 
that  the  deposit  be  regular.  With  a 
freshly-prepared  bath,  it  may  tiappen 
that  rturfiices  alre^uiy  gilt  will  lose  their 
gold  by  ciianging  their  positions.  This 
is  a  sign  that  the  bath  contains  too 
much  cyanide,  and  too  little  gold,  or 
that  the  electric  current  is  too  weak. 

(/)  Wlien  the  deposit  obtained  in 
cold  baths  is  unsatisfactory  in  appear- 
anoe,  although  the  quantity  Is  suffi- 
cient, the  proper  shade  may  Ije  imparted 
by:  (1)  The  gilt  article  is  steeped 
in  a  solution  of  nitrate  of  mercury, 
until  it  has  become  white.  It  is 
baited  afterwards  to  volatilise  the 
tiier  ury,  and  f»cnitch-brushe<l.  (2) 
I'iace  Uiu  article  in  concentrated  sul- 


^  phunc  acid,  then  heat  it  until  abundant 
white  fumes  are  disengageil,  throw  it, 
still  hot,  into  a  weak  pickle  of  sulphuric 

I  add.  In  this  case,  the  acid  fawi  da- 
stroyed  the  organic  impurities  which 
may  exist  in  the  deposit,  and  redm^es 
the  subsalts  of  gold  to  the  meullic 
state.  (3)  SmeMT  the  artMe  with  a 
thidc  paste  of  water  and  powdered 
borax,  r)r  with  lime  biphosphate  of  the 
oonsisleu^  of  honey,  and  heat  until 
Igneous  fusion  takes  phoe.  Thmi 
put  the  article  into  dilute  snlphttrio 
acid,  which  dissolves  the  lK)rax  or  the 

I  biphoHphate,  and  loaves  the  gold  with 
its  natural  bright  lustre.  When,  after 
scratch'brushing  small  gilt  artidea, 
their  colour  is  not  entirely  Ratisfactory, 
it  may  be  improve<l  by  j)lmiging  the 
articles  again  into  the  bath  but  for  an 
instant,  and  then  immediately  into 
boiling  water.  For  gilding  German 
silver,  the  solution  shouhl  be  worked 
at  rather  a  low  temperature,  and  with 
a  leas  surfiioe  of  anode.  Tha  solutioii 
should  be  just  so  weak  In  pns^ious 
metal,  that  the  German  silver  will  not 
precipitate  the  gold  without  the  aid 
of  the  battery  ;  otherwise  the  deposit 
will  take  place  so  rapidly  that  the  gold 
will  peel  otf  when  being  bumishM  or 
scratch -brushed. 

(o)  Uol  JStUht. — Gold  electroplating 
In  not  baths  is  more  regular,  more 
rapidly  obtained,  and  possesses  a  deeper 
shafle  than  tliat  by  cold  batlis.  Ctys- 
talhsed  soda  phosphate,  21  oz.  ;  soda 
bisulphite,  3^  oz.  ;  pure  potamhun 
cyanide,  |  oz.  ;  pure  gold,  transformed 

j  into  chloride,  \  oz.  ;  distilled  water, 
2j[  gal.  This  is  satisfactory  for  electro- 
gilding  silver,  bronze,  and  other  alloys 
rich  in  copper. 

(A)  For  gilding  wrought  and  cast 
iron  and  steel  directly,  without  a  pre- 

I  vious  coat  of  copper,  the  bath  is  modi- 

;  fied  as  foUows :  DistOled  water,  2| 
gal.  ;  soda  phosphate,  17^  OS.  ;  soda 

I  bisuljihate,  4^  oz.  ;  pure  potassium 
cyanide,  |  os.  ;  jrold  transformed  into 
chloride,  |  os.  The  proportion  of  gold 
indicated  is  tliat  4^  the  BMtal  employed, 
and  it  is  not  ne<*esf*ary  to  mind  the 

1  weight  of  the  chloride,  if  the  proper 
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amount  of  gold  ia  dusolved  iu  aqua 
rqgift:  10  fwrtt  m«ta]bo  gold  oocr»- 
■pond  to  about  IS  of  neutral  chl<xide, 
or  to  2*2  of  acid  chloride  mrh  as  i« 
usually  Hold.  Steel  articieb,  after 
dwMiwng  by  alkaliM,  mmt  be  pMwd 
rapidly  throtigh  a  very  dilute  wjlution 
of  hydrochloric  acid,  wip^d,  and  dipped 
into  a  very  hot  bath  with  an  iuteuae 
galvanic  current  at  the  banning, 
whidk  ii  gradually  diminished  1^ 
pvtiy  ^'ithdrawinj:^  the  platinum 
anode.  Small  articles  of  steel,  such 
ae  pens,  or  watch  hands  are  threade^l 
on  » thm  tanMi  «ire,aiid  sepamtodone 
fram  tbe  other  liy  ^ass  beads.  After 
cleansing,  they  are  put  into  thelx)iling 
bath,  rixiaed,  dried,  and  polished  in 
Im4  and  diy  aawdust.  Itu  pnlbralile 
to  give  dnc,  tin,  lead,  antunony,  or 
the  alloys  of  these  metals,  a  previous 
coat  of  copper,  or  to  begin  the  gilding 
in  a  hot  gold  electro-bath,  nearly  worn 
oat,  and  to  scratch-brush  the  articles 
carefully.  The  gilding  is  completed 
in  a  new  hot  bath,  with  a  strong  cur- 
rent. 

Put  loiir-flfUui  of  the  diirtilled  witar 
into  a  porcelain  dish,  or  an  enamelled 

ca«t-iron  kettle,  heated  over  a  chatroal 
stove,  and  dissolve  in  it,  by  the  aid  of 
■tiiringt  ^  OTstalliwd  aoda  phos- 
phale.  When  this  is  entirely  diseolved, 
remove  the  liquor  from  the  fire,  filter 
if  necessary,  and  allow  it  to  ct>ol  ofF. 
Place  the  gold  in  a  glass  ilask,  with 
i  OK.  pure  nitrie  add  and  1  oe.  pure 
hydrochloric  acid.  Heat  slowly  until 
the  gold  has  di^Molved,  and  then  more 
rapidly  to  expel  the  excess  of  acid. 
There  ahooM  remain  a  thick  liquid  of 
a  blackish-red  colour.  Remove  the 
flask  fnim  the  fire,  and  by  cooling  the 
contents  form  a  brown -red  cr}'staUiue 
iBMi.  The  cooling  is  important. 
Oimohe  in  a  porcelain  dish,  in  lialf 
the  remaining  water,  the  8oda  bisul- 
^lite  and  the  potassium  cyanide. 
Then  dissolve  the  neutral  gold  chloride 
in  the  remaning  water,  and  pour  it 
.slowly,  stirring  with  a  ^bm  rod,  into 
the  cold  solution  of  sotla  phosphate  ; 
add  the  solution  of  bisulphite  and 
Cjjanide.  The  wliole  liquor  soon  be- 


comes colourless  ;  the  bath  is  then 
ready.    If  the  gold  diloride  were 

thrown  into  the  Boltttfam  of  soda  phoe* 
phate  while  hot  there  wouUl  l»e  tlanger 
of  a  partial  reduction  of  the  gold  in 
the  form  of  a  metallic  powder. 

The  hot  electrogilding  bathe  for 
small  quant itie*<  (»f  liquor  are  lupt  in 
porcelain  dishes,  but  for  lai^i^e  oaths 
use  enamelled  cast-iron  kettles.  The 
temperature  may  vary  from  120^-175® 
F.  Small  articles,  such  as  jewellery, 
are  kept  in  the  right  hand  with  the 
conducting  wires,  and  plunged  and 
agitoted  in  the  bath.  Tlie  left  band 
holds  the  anode  of  plftinum  wire, 
which  in  8tw|)e<l  more  or  loss  in  the 
Uquor,  according  to  the  Hurface  of  the 
artieke  to  be  gilt.  Large  piecee  are 
suapended  from  one  or  more  brass  rods, 
and  are  not  moved  alxiut.  Thc^n'ldiiig 
is  very  rapid,  and  a  sufficient  thickncwH 
is  obtained  aifter  a  few  minutes.  The 
shade  of  the  gold  depoeit  ie  modified 
by  the  amount  of  the  platitmm  anode 
dipping  into  thr  liquor.  If  it  dips 
but  a  httle,  relatively  to  the  surface 
of  the  articiee,  the  gilding  is  tmle  ;  by 
immersing  it  more,  the  ahade  wiU 
become  deeper  and  deeper  until  it  in 
red.  The  platiimm  anoile  is  counei  ted 
by  a  conducting  wire  to  the  positive 
pole  of  the  battery,  and  the  conducting 
wire  Htartiiig  fnnn  tho  noirsitive  |>ole, 
touches  or  8U|)iH)rts  tlie  artii  le^*  to  lie 
gilt.  As  a  rule,  it  is  preferable  to 
replace  the  impoveriahed  baUie  by 
fresh  ones,  institad  of  keeping  up  their 
strength  Viy  aiiditions  of  metAl,  es}>eci- 
ally  for  snuili  articles.  When  gilding 
large  pieces,  maintain  the  strength  <n 
the  Ijsith.-  by  successive  additions  of 
K'oM  (-hliirifh*,  or,  wluit  is  K«tter,  of 
e^jual  parts  of  gold  ammonium  a«id 
pure  potaarium  <7anide.  In  this 
manner  Ixiths  may  be  made  to  laata 
long  time,  but  they  are  open  to  the 
inconvenience  of  furnishing  a  reil  or 
green  gilding,  if  many  articles  of  copper 
or  of  ailver  baye  been  gilt  in  theim. 
Articles  of  copper,  or  its  alloys,  should 
)k»  perfectly  cleansed,  and  may 
{Missetl  through  a  very  diluted  «oiutiou 
of  nitrate  of  mercury. 
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(0  Silver  requires  to  bs  beftted,  | 

dipped,  and  perfectly  scratch -brushed.  I 
For  thifl  raetal  the  ^^ilding  should  be 
strong,  in  order  to  prevent  the  comeni 
and  raised  parts  from  Iwiooining  white 
and  bare  ;  and  it  ib  a  good  precaution 
to  give  it  a  coat  of  copper  or  breaa,  or 
a  first  gilding  in  an  old  bath.  Soda 
phosphate,  14  os. ;  soda  bisulphite, 
8|  oz.  ;  potash  bicarbonate  and  caustic 
potash,  1}  oz.  each  ;  potassium  cyanide 
and  pure  gold  for  neutral  chloride, 
j[  oz.  each ;  distilled  water,  2^  gal. 
All  the  substances  except  the  gold 
chloride  may  be  dissolved  together, 
and  filtered  if  necessary ;  then  the 
solution  of  gold  chlonde  is  added. 
This  bath  is  heated  to  120O-140»F. 
and  produces  a  very  fine  gilding,  but 
it  requires  an  intense  electric  current. 
It  does  not  suit  for  the  direct  gilding 
of  iron  or  steel. 

(Jb)  Yellow  prussiate  of  potash,  5^ 
oz.  ;  potash  c-arlM)natc,  puro,  1}  oz.  ; 
aunmonia  hydrochlorate,  ^  uz.  ;  pure 
gold  for  neutral  chloride,  ^  oz.  ;  water, 
1  gaL  Dissolve  the  first  three  salts  in 
hot  water,  and  filter  tlie  solution  ; 
after  C(x>liug  add  thf  isyM  solution,  | 
boil  for  ^  hour,  taking  uue  to  replace 
the  evaporated  water. 

(0  Distilled  water,  17  pints  ;  potash 
or  soda  pyrophosphate,  28  oz.  ;  hydro- 
qranic  (pruMsic)  acid,  ^  oz. ;  crystallised 
gold  perohloride,  |  os.   The  soda  pyro- 
phosphate is  most  generally  employed, 
and  is  obtained  by  melting,  at  a  white  ' 
heat,  the  ordinary  crystallised  so4hi 
phosphate.   The  soda  pyrophosphate  | 
may  be  obtained  in  the  form  of  crystals, 
which  is  a  proof  of  definite  composition . 
The  quantity  of  chloride  represents  a  | 
little  more  thanl  oz.  pure  gold  treated 
bj  aqua  regis.   Put  16  pints  distilled  i 
water  in  a  porcelain  vessel,  or  an  en-  | 
amelled  t^usl-iron  kettle,  and  ivld,  by 
small  portions  at  a  time,  and  stirring 
with  a  glass  rod,  the  pyrophosphate ; 
hciit,  fdter,  and  let  it  cool  down.  The 
gold  chlorido  is  prepared  l>y  intnxlucing 
into  a  small  glass  tlask  pure  gold  finely 
huninated,  ^  oz. ;  hycbnchlorie  add, 
pure,  nearly  1  o/.  ;  nitric  acid,  pure, 
\  OB.    Th»  flask  is  slightly  heated, 


efftrvescMiee  and  abundant  nitraoa 

xTVfXJurs  result,  and  in  a  few  minutes 
the  gold  luis  entirely  disappeare<l,  leav- 
ing a  reddish-yellow  liquor.    The  fiaak 
istiien  put  upon  a  sheet  of  iron,  with* 
hole  in  the  centre,  and  supported  by  a 
tripod.    The  whole  is  heated  by  a  gas 
or  spirit  lamp  to  evaporate  excess  of 
the  adds ;  toomudi  acidity  may  caunn 
great  irregularities  in  the  working  of 
the  bath,  and  even  prevent  its  action 
altogether.    An  excess  of  nitric  acid 
causes  a  jumping  of  the  heated  liquors, 
and  may  overthrow  the  whole ;  it  is 
preferable  to  have  the  hydrrK:hloric 
acid  pre<i()ininating.    The  evaponition 
is  finished  when  vapours  escape  slowly 
from  the  flask,  and  when  too  Uquid 
has  become  of  an  oily  consistency  and 
of  a  deep  rod  colour.    The  flask  is  then 
removed  from  the  fire  by  wooden 
pincers,  and  set  to  oool  upon  a  ring  of 
plaited  straw.    If  a  more  rapid  evapor- 
ation is  deBire<l,  heat  the  flask  over 
ignited  charcoal,  or  the  spirit  lamp  ; 
agitate  the  liquid  to  prevent  any  of 
^e  gold  from  roturning  to  the  metallic 
state.     Well -prepared  gold  chloride, 
when   cold,   forms   a  saffron-yellow^ 
crystalline  mass.    If  the  colour  is  red, 
it  has  been  too  much  evaporated,  and 
Mrill  do  very  well  for  elect ro-Uiths, 
but  for  dipping  baths  it  must  be  heated 
again  after  a  small  addition  of  the  two 
adds,   li  the  gold  perohloride,  by  too 
protracted  a  heat,  has  passed  to  the 
state  of  insoluble  prot^M.hluride,  or 
even  of  metallic  gold,  the  treatment 
miuit  be  begun  again  with  the  indicated 
mixture  of  pure  nitric  and  hydro- 
chloric acids.    The  perforated  sheet  of 
iron,  upon  which  the  flask  rests,  is 
intended  to  prevent  the  action  of  heat 
upon  the  sides  of  the  vessel,  whidi  wOl 
decompose  the  films  of  gold  chlorido 
wetting   the   flask   at    these  places. 
When  the  gold  chloride  is  cold  and 
crystallised,  dissolve  it  in  the  flask 
with  a  little  distilled  water,  and  pour 
tlie  solution  through  a  paper  filter 
held  in  a  glass  funnel  into  a  clean 
bottle ;  this  is  to  separate  a  small 
quantity  of  silver  always  found  in  the 
gold  of  the  trade.    Kinse  the  flask  mmI 
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Elter  with  tlui  unemployed  water,  bo 
M  to  get  all  tlie  gold  into  the  bath. 

Vonr  the  filtered  solution  of  gold 
chloride  into  the  cooled  one  of  pyro- 
phuBphate,  aud  ntir  with  a  glaBS  rod. 
LMtly,  add  the  hydroeyioic  aoid,  and 
the  bath  is  heated  nearly  to  the  boiling 
point  for  u>o.     If   the  Bolution  of 

Eyrophotiphate  in  still  tepid,  add  the 
jdrocyanie  add  before  the  gold 
chkicide.  Hydrocyaaie  (prussic)  acid 
is  not  absolutely  necewwiry  ;  hut,  with- 
out it,  the  bath  ia  too  easily  decom- 
posed, and  the  gold  is  too  rapidly 
precipitated  upon  the  objeots  placed 
in  it.  When  the  wilutionn  are  mixetl 
iu  the  cold,  the  liquor  in  yellow  or 
greeuish-vellow  ;  but  becomes  colour- 
leai  bj  the  incnafle  of  tempemture. 
If  the  liquor  becomes  violet,  it  Is  an 
indication  that  there  is  too  little 
hydroqraiiic  acid ;  add  it,  drop  by  drop, 
onto  the  liquor  beoomea  oolomieaB. 
An  exceas  of  thia  aoid  is  objectiomible, 
but  there  in  a  verj*  simple  method  of 
keeping  the  bath^  in  good  working 
order,  by  adding  prussic  acid  gradually 
to  those  too  rich  in  gold  ;  or  correct- 
ing any  excess  of  {jrussic  acid  with  a 
^niall  proportion  of  gold  chloride, 
until  the  gUdiug  is  produced  without 
difBcolty  and  of  the  proper  shade. 
Thus  prepared,  the  bath  will  i»t>duoe 
very  fine  gilding  upon  well-cleansed 
articles,  which  must  also  have  puaed 
throng  a  veiy  dQuted  solutHm  of 
nitrate  of  mercury,  without  which 
the  deposit  of  gold  is  red  and  irregu- 
lar, aud  will  not  cover  the  soldered 
portions.  The  articles  are  supported 
BJ  A  hook  or  in  a  st<HMware  ladle  per- 
forated with  holes,  or  in  bnws  gauze 
Ija&bets  ;  they  nmst  be  constantly 
agitated  whilst  iu  the  bath.  Qilders 
UBoally  employ  three  baths,  plaoed 
in  close  proximity  to  each  other,  and 
heated  upon  the  same  furnace  ;  the 
first  hath  is  one  deprived  of  gold 
by  a  prevkKM  cperation,  and  Is  used 
for  removing  all  eiceas  of  acid  which 
may  remain  upon  the  articles  :  the 
second  bath  still  retains  some  gold, 
but  not  enough  to  give  a  sufficiently 
rich   gildiiq;.    The  piecea  passed 


through  it  begin  to  receive  the  deposit, 
wliich  will  be  finished  in  tliicknessaod 
shade  in  the  third  liath.  A  gas  furnace, 
easy  to  manage,  and  clean  in  its  work- 
ing, may  be  arranged  by  having  a 
properly  supported  sheet-iron  plate, 
with  holes  cut  out  where  the  kettles 
are  to  stand.  Under  each  kettle  place 
suitable  gas  burners  ;  when  the  baths 
have  been  heated  nearly  up  to  boil- 
ing point,  lower  the  gas,  so  as  not 
to  iticrt^ise  the  tenip'mture.  This 
method  produces  much  more  gilding 
with  a  given  quantity  of  gold,  than 
one  bath  alone.  The  gilding  is  done 
in  a  few  secr)nds  ;  the  finishing  opera- 
tions cmihist  in  rinsing  in  fn-sh  water, 
dr}  iiig  iu  dr^  aud  warm  sawdust,  aud 

(m)  The  following  solution,  to  be 
used  at  a  tcnif>erHture  of  TJO'-I  SO"  F. 
is  recomuieuded  by  liod  :  Crystallised 
so^  phosphate  60 ;  soda  bisulphate, 
10  ;  potassium  cyanide,  1  ;  gold  chlo- 
ride, 2J  ;  distilled  or  min  water,  1000 
ptirts  by  weiglit.  To  prefMre  this  bath 
properly,  the  water  should  be  divided 
mto  tluree  portions,  viz.  one  of  700 
parts  aud  two  of  l.'iO  pirts.  The 
MiMlic  phosphate  Ls  dissolvc<l  in  the  first 
portion,  the  gold  chloride  iu  the  second, 
and  the  soda  bisulphate  and  potassium 
cpaMe  in  the  third.  Tlie  two  first 
portions  are  gra<luRlly  mixecl  together, 
aud  the  third  is  afterwards  added. 
With  this  solution  Rod  uses  a  platinum 
anode  (a  wire  or  strip),  a<lding  frsdi 
portions  of  the  gold  sadtaa  thesolution 
becomes  exhausted. 

(n)  Dr.  Ebermayer  gives  a  formula 
for  gilding  metallic  articles  so  as  to  look 
like  jyilished  gdd,  Viy  simply  dipping 
them  into  a  wjirni  solution.  Dis.solve 
10  grm.  gold  iu  40  grm.  liydrochloric 
aeid  and  15  grm.  nitrio  add ;  stew 
down,  letting  as  much  of  the  acid 
escape  ns  possiVde  ;  then  throw  down 
the  gold  as  fulminating  gold  by  means 
of  spiritof  ammonia ;  filter,  and  wash. 
In  the  meantime  dissolve  100  grm. 
potiissium  cyanide  in  as  little  water  as 
possible,  and  then  dissolve  the  gold 
upon  the  filter  with  tlie  cyanide  solu- 
tion.   Pour  this  solution  again  and 
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l^^dnover  the  filter  until  all  the  brown 
particles  are  disHolveil,  wheu  the  Rid- 
ing Boltttion  Im  prepared  by  theadditioB 
of  1  litre  difltiUad  water.  Into  this 
Holution,  while  wtrm,  <1ip  the  metallic 
object  to  be  gilded,  and  when  drawn 
out  it  will  have  all  the  appeanoioe  of 
polished  gold. 

(o)  This  hxih  should  be  employed 
only  as  a  complement  to  the  cleansing 
prooeas,  before  a  more  resisting  gilding, 
as  its  festtlts  hftve  little  durability. 
Water,  2  gal.  ;  potash  bicarbonate,  7 
oz.  ;  cjiustic  potash,  63  oz.  ;  p<itiwsiura 
cjauide,  3  02.  ;  metallic  gold  to  be 
traasfonned  into  ehloride,  i  oz.  The 
whole  is  brought  u{)  to  the  Imiling 
point,  and  a  pale  j^ildiiig  L><  ohtikined 
even  upon  articles  imperfectly  cleansed, 
and  without  using  nitrate  of  mercury. 
It  is  possible  to  tuld  4  oz.  gold  chloride 
sevenvl  times  to  this  Kith  without  any 
other  stihstmcft.  Aft erw/inls maintain 
it  at  the  proper  strength  by  additions 
oi  gold  aod  salts  in  the  above  propor- 
tions, and  it  will  last  for  an  indefinite 
period.  This  bath  will  gild  about 
140  oz.  of  small  jewellery  with  A  oz, 
gold,  whereas  a  pyrophosphate  bath 
gilds  only  aboat  ^  OS.  of  small  articles 
with  the  ^  01.  gold  extracted  from 
the  h^uor. 

Dis9ofvinff  Gold  in  Aqua  RegUi. — 
Take  aqua  regia,  composed  of  2  parts 
of  nitric  acid,  and  1  of  muriatic  acid  ; 
or  of  1  part  sal-ammoniac,  and  4  of 
aquafortis;  let  the  gold  be  granulated, 
pat  into  a  sufficient  quantity  of  this 
menstruum,  and  expose<l  to  a  moderate 
degree  of  hcsxi.  During  the  solution, 
an  effervescence  taken  place,  and  it 
acquires  a  beautiful  yellow  colour 
which  liecomes  more  and  move  intense, 
till  it  has  a  dark  goldt>ii  oporange colour. 
When  the  menstruum  is  saturated,  it 
is  very  clear  and  transparent. 

Matuif/rnient  qf  Hci  Baths. — The 
baths  nwiy  Ije  more  concentrate!,  the 
quantity  of  water  may  Ihj  diminished, 
without  clianging  the  proportions  of  the 
salts  and  of  the  fpM,  But  it  is  pre- 
fendtlf'  to  us»»  dilute  st)lutions,  which 
deliver  the  iiiftal  in  sniallcf  '|u:nitity 
in  a  given  time,  but  mure  homogeneous 


in  sulwtance.    The  articles  should  be 
1  kept  in  constant  agitation ;  there  is 
then  no  diibrsnoe  ol  specific  gravity 
I  among  thelaycnof  the  Uquor.and  the 
!  gilding  possesses  a  unifonn  ajlour.  A 
foil  or  a  wire  of  platinum  is  preferred 
toaeoluUeanodeirffliild  when  electro* 
gilding  by  the  aid  01  h^t,  as  it  is  not 
I  dissolved,  and  is  more  liandy  for  regu- 
lating the  intensity  of  the  current,  by 
immersing  it  more  or  leas  in  the  liquid. 
Thus  with  the  nme  bath  and  battery 
three  different  shades  can  be  obtJiiue<l ; 
a  pale  colf»ur,  with  the  ano<le  dipping 
but  slightly  ;  a  yellow  colour,  when 
the  immersion  is  greater,  and  a  red 
gold,  if  the  whole  antxle  is  in  the 
!  liijuor.     In  a  liath  of  ])ink  gold,  com- 
posed of  gold,  copper,  and  silver,  by* 
increasing  or  diminishing  the  length  of 
the  platinum  anode  in  the  liquor,  the 
de[K»sit  will  have  a  white,  yellow,  or 
rod  sliade,  as  the  various  metals  require 
i  different  degrees  of  intensity  for  their 
reduction  in  the  galvanic  current. 
Colouring. — If  the  gilding  is  dull 
,  and  irregular  in  colour,  melt  totrether 
I  in  their  water  of  crystaliLnaliou,  at 
I  about  212^  F.,  equal  parts  of  iron, 
I  zinc,  alumina  and  potash  sulphates, 
!  and   saltpetre.     Cover   the  articles 
I  with  the  mi.\ture,  and  put  them  into  a 
I  cylindrical  and  vertical  grate.  This 
;  is  placed  in  the  centre  of  a  furnace, 
where  the  cluircail  bums  between  the 
I  sides  and  the  grate  which  holds  the 
I  articles.    When  the  moistened  finger 
i  is  presented  to  one  piece  and  a  slight 
;  biasing  sound  is  heard,  the  heat  has 
been  sufficiently  raised  ;  put  all  the 
articles  rapidlv  into  very  dilute  sul- 
phuric aoio,  where  the  ooating  of  salta 
IS  quif^y  dissolved ;  the  articles  pre- 
1  sent  a  warm,  unifonn  shade  of  colour. 
I  If  the  copper  articles  are  not  entirely 
,  gilt  by  the  first  operation,  the  ungflt 
portions  will  show  themselves  by  a  red 
coloumtion,  and    the  articles  must 
then  W-  deprived  of  gold,  cleansed, 
and  gilt  anew.    Sometimes  when  the 
first  giUUng  is  imperfect,  instead  of 
colouring  by  the  proce.'^s  just  tlescribed 
tli«»    articU's   are    plac*'»l    for   a  few 
moments  into  the  eiectru-balh.  Fur 
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arUdes  wbich  reqniro  »  good  plating 
there  it<  an  etmj  nietliod  uy  tidi  pro. 

c«w  of  obtaining]:  a."  pood  results  a« 
the  battery  ;  it  coiimsts  in  gildin^ 
several  times,  by  dipping ;  before  each 
dipping,  the  article  is  pisied  through 
solution  of  nitrate  of  mercury.  Gild- 
ing by  dipping  h  superior  to  that 
by  electricity  in  depth  of  shade,  bright- 
nf ,  and  especially  in  not  loaHng  off, 
as  the  deposit  is  of  pure  gold  only. 

Green  and  \Vh it*- .  — (<* )  These  tihades 
may  be  nuduated  at  will,  and  are 
obtMned  Of  adding,  drop  by  drop, 
until  the  detrired  t<hAde  is  arrive<l  at  , 
to  the  bath  of  double  pyroph(^aphate  of 
iKxia  and  gold,  a  solution  of  Mlver 
nitrate.  For  the  solution  of  silver 
nitrate,  dlMolve  in  6  oe.  distilled  water' 
i  oz.  silver  nitmte,  crystallised,  or 
lunar  cauHtic.  Ik-fore  gilding  green  or 
white,  yellow  gild  the  objects  in  the 
ordineiy  bath,  then  pass  them  rapidly 
Uirough  the  mercurial  solution,  and, 
lastly,  dip  them  into  the  gold  bath 
holding  the  silver  nitrate,  which  parts 
rapidly  with  its  sSlTer  upon  the  firat 
articlea  steeped  in  it.  It  is  necessary 
to  maintain  the  conntancy  of  the  shade 
by  the  addition  of  a  few  drops  of  the 
sUver  solution  when  required. 

(6)  Add  to  one  of  the  above  baths  a 
solution  of  the  double  cjTmide  of  silver 
an<l  pota&siuni,  until  the  desirtil  shade 
is  obtained.  The  tints  will  vary  from 
»  leek-green  to  a  very  pale  whitfah- 
yellow.  Thia  kind  of  gilding  mixed 
upon  the  same  articles  with  red,  yellow 
or  pink  gold,  will  produce  splendid 
eSiBeta  of  contrast,  especially  upon 
ehased  parts,  where  the  green  gold  has 
a  velvety  lustre. 

(c)  1  oz.  10  dwt.  saltpetre  :  1  oz. 
4  dwt.  sal-ammoniac  ;  1  oz.  4  dwt. 
Roman  vitriol ;  and  18  dwt.  verdigris. 
Mix  them  well  together  and  dissolve  a 
portion  in  water  as  occasion  reijuires. 
The  work  must  be  dipped  in  these 
compositions,  applied  to  »  proper  heat 
to  bum  them  off,  and  then  qnenohed 
in  water  or  vinegar. 

Red. — (a)  Mix  in  suitable  propor- 
tiooB  the  eleotro-oopper  bath  alrea<ly 
dwwrihed  with  one  of  the  baths  lor 


electrogilding  ;  or  use  an  old  bath  in 
which  a  great  many  copper  articles 

hiive  Ix'en  gilt,  with  an  intense  cur- 
rent of  electricity.  Yellow  gilding 
may  be  made  to  ptu^s  to  red,  by  heat- 
ing it  after  it  has  been  covered  with  a 
f)ftste  of  copper  acetate,  cream  of  tartar, 
and  common  stdt.  Plunge  the  heated 
piece  into  weak  sulphuric  acid,  and 
carefully  scratdi-brush  afterwards. 

(6)  To  4  oz.  melted  yellow  wax,  add 
l^OT.  uhI  ochre  in  finepowtler  ;  1 J  oz. 
verdigris,  calcinetl  till  it  yields  no 
fumes  ;  and  ^  oz.  calcined  bOTSX.  It 
is  necessary  to  calcine  the  verdigris,  or 
else,  }>y  the  heat  applied  in  huming 
the  wax,  the  vin^ir  Ixicomes  so  con- 
centrated as  to  corrode  the  surface, 
and  make  it  appear  spedUed. 

Pink. — Tliis  kind  of  gilding  is  the 
most  diihcult  to  oV)tain  on  account  of 
the  different  tendency  of  the  various 
metals  to  metaUicdecompoaition.  Phik 
gilding,  to  be  perfect,  should  present 
at  the  same  time  the  red,  yellow,  and 
wliite  shades,  in  such  a  manner  tlrnt  a 
pnetised  eye  will  distinguish  them. 
The  articles  are  first  gilt  yellow  by 
the  pjTophoBphate  hith  for  dipping, 
or  by  the  hot  electro-bath.  Then, 
without  drying,  but  keeping  them  in 
fresh  water,  small  packages  are  made 
weighing  1-2  oz.  each  ;  imiks  lightly 
through  th«'  mercurial  solution,  and 
then  red  gilt  in  an  old  and  hot  bath,  * 
where  a  great  deal  of  c(  > j)per  has  ah«ady 
been  gilt,  or  in  a  new  liath  composed 
of  10  part8  hot  electrogilding  bath, 
and  3  to  4  parts  of  the  first  coppering 
solution,  with  battery.  For  imparting 
the  whitish  tint  of  articles  gilt  by 
stirring  an<l  of  the  gold  alloy  for 
jewellery,  the  re<l  gihling  is  passed 
through  a  boiling  and  nearly  exhausted 
bath  of  pyrophosphate,  to  which  add 
YXj—^  of  its  volume  of  a  silver  l>ath, 
or  simply  a  few  dn>ps  of  a  concentiatetl 
solution  of  silver  nitrate.  In  either 
oaae  a  blush  of  silver  is  deposited  npon 
the  red  gilding.  This  ^'ilding  should 
be  scratch-brushed  or  Imrnished,  and 
may  be  chascil,  but  the  lustre  soon 
disappears  on  account  of  the  proportion 
of  copper.  To  obtain  the  proper  ptaik 
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gOding,  if  the  lint  depont  b  unntis- 

nctory,  plunge  the  articIoH  for  a  few 
Moonds  into  a  mixture  of  5  part^  siil- 
phurio  to  1  of  oitric  acid.  The  copper 
•nd  aQm  an  diMoWed,  and  (be  yellow 
gilding  leeppearB,  upon  whioh  the 
operation  may  be  begun  anew.  Be- 
aidea  the  variations  of  colour  in  gilding 
due  to  the  dipping  of  the  anodes  more 
or  le«  into  the  faeth,  and  to  the 
atroiiLCth  of  the  electric  current,  moving 
the  articles  nlH)ut  in  the  Iwth  will  at 
all  times  enable  the  operator  to  vary 
the  ooloor  of  the  depont  from  pele 
atmw  jaUow  to  a  ver>'  dark  retl.  The 
temperature  of  the  solution  likewise 
influenoM  the  colour  of  the  deposit, 
the  ooloor  being  lightest  when  the 
eoAution  is  oold,  end  greduaUj  becom- 
ing darker  ae  the  tempen^ure  in- 
creases. 

Yellow, — 6  OS.  saltpetre,  2  oz.  cop- 
perw,  1  OS.  white  ntriol,  end  1  os. 
elum.  If  it  be  wanteil  redder,  a  small 
portion  of  blue  vitriol  inuat  be  added. 
These  are  to  be  well  mixed,  and  dis- 
■olved  in  water  aa  the  colour  ia  wanted. 

Dtad  Lustre  OUding,  equal  in  ap- 
pearance to  the  best  mercury  gilding, 
is  obtained  —  (a)  With  silver.  An 
electro-silvered  bath  is  prepared  by 
diaaolnng  in  2|>  gal.  water,  5^ob.  fused 
silver  iiit  r.ite,  and  adding  9  oz.  pure 
pota.>^siuin  cyanide  ;  this  at  first  pro- 
duces au  abundant  precipitate,  wliich 
aoon  diaaolvea.  The  filtered  liquid  is 
the  silver  bath,  in  which  is  steeped 
the  zinc  article  previously  coat<>d  with 
copper  or  brass.  Under  the  influence 
of  a  proper  eleetrio  current,  the  ailver 
deposited  la  of  »  handaome  frosted 
dead  lustre  appearance,  and  perfectly 
white.  The  object  is  then  rapidly 
and  thoroughly  rinsed,  and  dinped  into 
an  electrogilding  bath.  The  aead  gild- 
ing by  this  process  is  very  fine  and 
silky.  V)ut  is  soon  <larkened  by  the 
sulphuretted  hydrogen  of  the  atmo- 
aphere  and  of  gaslight,  which  aulphur^ 
ises  the  aQver  through  the  thin  film 
of  gold. 

(6)  The  galvanoplastic  process  is 
both  more  durable  and  more  eoonomi- 
oaltlMn  that  with  diver.  Addtotbe 


necessary  quantity  oi  water,  ^  ita 
volume  of  sulphniio  mid ;  in  this  die- 
solve  as  much  copper  sulphate  as  it 
will  hold  at  the  ordinary  temperature. 
Thia  solution  will  marir  90o>24o  B., 
then  add  enough  water  to  reduce  its 
fpe<'itic  gravity  to  ItV'-ls-  B.  This 
galvanoplastic  biith  is  generally  held 
in  large  vessels  of  stoneware,  slate, 
wood,  or  gutta  percha ;  and  porooa 
shells  are  immersed  in  it,  filled  with  a 
wwik  Holution  of  sulphuric  acid  and 
amalgamating  salts.  Plates  or  cylin- 
ders of  sine  are  put  into  these  odls, 
and  are  connected  bgr  binding-eorews 
with  one  or  more  brass  rods,  which 
rest  upon  the  sides  of  the  trough,  and 
support  the  articles  which  are  to  re> 
ccive  a  dead  lustre  in  this  bath.  The 
articles  of  zinc,  p^e^^ou^<ly  coated  with 
copper  or  brass,  suspeniled  from  the 
rods,  remain  in  the  solution  of  copper 
sulphate  until  they  have  acquirea  » 
satisfactory  dead  lustre.  A  few  seconds 
after  the  articles  have  been  placed  in 
the  bath,  withdraw  and  examine  them 
carefully  ;  should  the  previoua  coat  of 
copper  or  braas  be  inaiuBdent  to  resist 
the  corrodini^  action  of  the  acid  solu- 
tion of  copper  sulphate,  there  is  pro- 
duced a  muddy  dark  deposit,  which  ia 
easily  removed  with  the  nnger.  Should 
this  <M:cur.  the  ohject  must  1^  scratrh- 
brushed  and  plactnl  agjiin  in  the  former 
alkaline  btitlis  of  copper  or  brass,  in 
order  to  increaae  the  deposit  which 
pmtects  the  zinc  in  the  gUTsnopIastic 
hath.  When  the  galvanoplastic  dead 
lustre  is  successful,  the  deposit  ia 
perfectly  r^lar,  and  of  a  pinik  ahadn 
which  possesses  grsat  freshness.  When 
it  is  irregular,  marble<l,  cr}'st.illine, 
of  a  vinous  or  tire-red  colour,  and  dull 
or  eeurthy  in  appearance,  these  defeots 
are  due  to  the  following  causes  :  either 
the  bath  is  in  a  l»d  nUxio  of  conduct- 
ibility  or  of  saturation  ;  or  the  .surfjice 
of  the  dncB  is  too  large  in  {n*oportion 
to  that  d  the  objects,  and  therefore 
too  much  electricity  is  given  out ;  or 
the  p^e^nou8  eleotro-flepot<it«  of  copper 
or  brass  were  insu&cient  or  inferior  in 
quaUlgr.  ^le  remedir  for  either  ol 
wMce  fnoooTsnisnoei  it  easlj  found 


^.d  by  Google 


Ill 


oat,  and  Oll!|^  requii^  a  little  care  and 
attention.    The  gd^mnoplBetie  deed  I 

hutre  being  aatisfactonr,  two  prelimi- 
nary operations  are  needed  to  ensure 
the  succeaH  uf  the  gilding.    They  cou- 
■et  in  rapidly  pawing  the  object,  after  ! 
xinriDg,  through  »  eolution  nutde  ol 
water,  2J  pal.  :  nitrate  of  mercury, 
I  ox.  ;  sulphuric  acid,  |  oz.  ;  theOi 
after  rinsing,  place  it  in  inotiier 
eolution  oompoeed  of  water,  2|  gU. ; ' 
pota*s«iuni    cyani<le,  14    os!.  ;  Bilver 
nitrate,  3i  oz.    The  object  :ici|uire8  a 
slightly  White  tinge  in  thih  liquor,  and 
is  sgun  rinsed  in  freeh  water,  before 
being  put  into  the  following  gilding 
Ijttth  :  Distilletl  water,  2^  gal.  ;  soda 
phosphate,  21  oz.  ;  soda  bisulphite,  • 
8}  OS. ;  podiMiiim  cgrenide,  pure,  ^ 
OS.  ;  gold  chloride,  neutral,  |  oz.  The 
mode  of  preparation  of  this  bath  is 
eiven  in  the  recipe  for  hot  gilding 
leth.    Tliie  bath  shoold  hb  nearly ! 
boiling,  and  worked  with  an  intense 
galvanic  current.     The  aiKxie  is  a 
platinum  wire,  which,  more  or  less  ' 
immersed  in  the  liquor,  allows  of  the 
fegalatkmof  the  amount  of  ehntridty  | 
according  to  the  volume,  weight,  and 
surface  of  the  object  to  !«  gilt.  This 
giMing  requires  an  energetic  electric 
action  at  tlie  beginning ;  tide  ie  ob- 1 
tained  by  steeping  the  platinum  wire 
deeply  in  the  liquid  to  have  the  entire 
sorisce  of  the  piece  covered  instautane-  ^ 
ooily ;  as  the  tbinlmeee  of  the  depoelt 
increases,  the  anode  is  gradually  re-  i 
moTe<l  fn>m  the  bath  until  it  only  dijw 
in  a  Uttle.    The  gilding  by  this  ni et hod 
has  a  remariLsble  freshness  of  tone. 
Before  using  tho  bath  with  battery, 
the  zinc  articles  may  Ijcfiawsed  tlirough 
a  prepiring  Iwth  ;  this  is  the  same 
as  a  gold  bath  for  dipping.    Or  the 
gilding  may  be  done  in  twooperationB.  I 
After  having  deposited  about  half  of 
the  gold  intended  for  the  object,  re- 
move it  from  the  bath,  wash,  piss 
a0iin  tfaroqi^  the  merourial  eolution, 
and  roplaoa  in  the  gold  bath  for  finish- 
ing the  gilding.    After  gilding,  the 
articles  are  rinsed  in  clear  boiling  water 
for  a  few  seconds  to  remove  any  saline  ! 
maUcra;  thtj  are  than  dried  in  the  i 


stove,  or  in  warm  sawdust  d  fir- wood. 
AH  friction  should  be  carefully  avoided, 

so  as  not  to  scratch  the  dead  lustre. 
When  parts  of  this  gilding  are  bur- 
nished, their  colour  is  green  if  the 
froeted  BuifMe  hee  been  obtained  in 
the  silver  bath,  and  red  if  the  galvano- 
plastic  bath  has*  Ixh'!!  employed.  These 
inconveniences  are  remedied  by  dip- 
ping the  burnished  srticle,  for  a  short 
time,  into  the  gold  bath ;  thia  last 
deposit  of  gold  must  lie  so  thin  as  not 
sensibly  to  impair  the  briglitness  of 
the  biunished  parts.  Dead  lustre 
ekctrogilding  upon  lino  will  only  euit 
such  objects  as  have  no  friction  to  bear, 
and  which  are  not  often  handled  ;  it 
is  especially  useful  for  clocks  and 
similBr  artiolee,  winch  remain  under 
glass.  The  dead  lustre  gilding  here 
dewril^ed  can  \te  applied  to  all  metals 
and  alloys,  provided  that  those  cor- 
roded by  the  aolntion  of  copper  sul- 
phate be  previoualy  coated  with  copper 
or  brass  ;  these  previous  coiitings  are 
always  desirable,  i\t<  they  prevent  the 
crystalline  and  irregultu*  deposits  often 
formed  upon  metals  which  are  not 
corroded  by  the  bath  of  cop|)er  sul- 
phate. The  g^ilvanoplii<<tic  dead  lustre 
upon  copper  is  much  tiuer  when  the 
ptecee  have  been  prerioualy  cofered 
with  copper  or  brMS  in  the  alkaj^na 
baths.  Fa<le<l  gildings  may  l)e  reno- 
vated by  dipping  them  into  a  weak 
tepid  solution  c?  potaewium  cyanide, 
and  afterwards  into  very  dilute  nitric 
or  sulphuric  acid.  Imperfect  gildings 
may  I*  removed  by  inverting  the  poles 
in  a  solution  of  cyanides,  connecting 
the  gilt  artielea  with  the  poaitivo  pdc 
(carbon  or  copper),  and  the  negative 
pole  (zinc),  with  the  aiifKle  whicli  V>e- 
comee  gilt.  This  process  is  employed 
for  removing  tho  gold  from  artiolee  of 
iron,  steel,  and  silver,  which  aiiiiiot 
be  submitted  to  tho  ungildiii'^'  l-iith. 
Silver,  copper,  and  brass  may  also  be 
removed  by  similar  pi'oeeieei. 

Moure rs  and  /wsecft.— Cbriatiani'a 
metho<l  of  preservation  of  organic 
bodies  coated  galvanoplastically  is  as 
follows:  A  mulberry  leaf,  a  crab,  a 
butterfly,  a  beetle,  the  bnun  of  a 
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rabbit,  a  rose-liud,  and  other  objects, 
were  plate*!  with  silver,  gold,  or  coppT, 
aud  tthowed  all  dcUkiLi  of  their  outer 
form,  down  to  thafinert  shadings.  As 
to  the  process,  it  wae  stated  that  the 
objects  to  be  preserved,  being  put  into 
a  solution  of  silver  nitrate  in  alcohol, 
then  dried  and  treated  with  snlphu- 
rstted  and  phosphuretted  hydrogen, 
form  good  conductors,  wliich,  brought 
in  the  usual  way  into  the  galvano- 
nlastio  bath,  can  be  coated  with  any 
desired  thickness  of  a  metallic  depodt. 

Ola^s  and  Porcdnin. — (a)  Sulphur 
is  dissolved  in  oil  of  8piko  lavender 
until  It  iiad  a  tiemi-liquid  consisteuoe  ; 
this  is  mixed  with  an  ethersal  solutUm 
of  gold  chloride,  and  the  mixture  is 
evaporated  to  the  consiatence  of  point. 
The  surface  to  be  gilt  is  then  covered 
with  the  mixture  and  the  obieot  is 
carafully  heated  in  a  muffle,  whereby 
the  volatile  Hub^tances  are  expelled, 
and  the  metallic  gold  is  fa8tcue<l  upon 
the  glass  or  porcelain.  The  surf^, 
thus  metallised,  is  afterwards  plated 
in  the  UHual  manner  with  solution  of 
gold,  and  with  the  aid  of  a  ga..«uiic 
batteiy. 

^)  lOx  first  in  a  oystal  mortar,  and 
then  between  a  muller  and  a  ground 
plate  gla?<H,  neutnil  platinum  chloride 
with  rectitietl  ejMence  of  lavender,  so 
as  to  form  a  thin  syrup,  which  is 
api^ied  with  a  brush  in  very  thin 
layer?  uf>nn  the  objt'et.  After  drying, 
heat  in  a  mulfie  up  to  a  dark  red  ;  this 
temperature  reduces  the  platinum  to 
the  meUdlic  state ;  it  then  appears  with 
a  perfect  polish.  After  cooling,  pass 
the  whole  object  through  aquafortif, 
which  is  without  action  upon  the 
platinum,  but  destroys  the  impurities 
which  may  tarnish  its  mrlMe.  Kinse 
in  y)lenty  of  water,  wrap  the  object 
with  a  few  turns  of  fixM  brass  wire, 
having  numerous  pobits  of  contact 
with  the  platinised  places,  and  dip 
into  the  gold  bath.  After  a  few 
minutes,  the  platinum  is  covered  with 
gold  which  has  the  same  adherence 
and  polish.  Rub  the  gold  with 
chamois  le*ither  ;  this  method  dis- 
penses with  bumishiug,  wlxich  is  costly, 


'  and  often  inijmu  titMble  in  the  deeply 
i  indentt^l  |»artH.  If  the  i^ildinc:  l»e  t«»<» 
red,  add  to  the  batli  a  few  drops  ot  a 
solution  of  doulile  cyanide  of  potassium 
and  silver  (liquor  for  silver  electro- 
plating). This  niethcxl  is  pn'ferablo 
to  that  of  baths  with  separate  battel^  ; 
the  gilding  has  a  bright  instead  m  a 
dead  lustre,  and  its  adherence  is 
greater. 

Iron  and  Steel  D^r^osits.  - 
Iron  may  be  de^sited  by  the  wot  wh>-, 
but  is  very  easily  oxidised.  It  is  ob- 
tained by  decomposing  by  tlie  lottery 
a  jHjrfectly  neutral  ircm  pn»t<)chloride. 
Tliis  bath  is  rapidly  altered  by  the  air, 
and  is  transformed  into  sesqiuchloride, 
which  is  (1  n s  u i ted  for  the  purpose.  The 
double  chloride  of  iron  and  ammonium, 
obtained  by  the  protracted  boiling  of  a 
solutimi  of  aal-ammoniso  upon  iron 
filings,  produces  a  very  thin  deposit  of 
inm,  very  dithcult  to  oxidise,  which  is 
employed  for  hanlening  the  surface  of 
engraved  plates  or  of  ordinary  electro- 
tjpss.  Etottble  sulphates  of  iron  and 
ammonia,  or  of  iron  and  potash,  and 
double  chlorides  of  the  sjime  Ita/^es 
have  been  successfully  used  for  electro 
de]K)sits  of  iron. 

Lead  Deposits.  —  (a)  Eleetro- 
I Metallurgists  do  not  write  in  favour  of 
the  electro-deposition  of  lead,  viewing 
it  from  a  oommerdal  point  of  riew. 
But  some  persons  view  the  operatioii 
with  interest,  as  a  means  of  coating 
iron  with  lead  to  resist  the  atUicki*  of 
acid.  Following  are  the  results  of 
some  experiments  with  the  only  pro* 
mising  solution  of  leml  at  command, 
and  the  course  of  reasoning  which  led 
up  to  them  : — 

Reviewing  the  scanty  iuformatioii 
obtainable  on  the  subject,  and  the  solu- 
tions U8e<l  by  other  experimentalists, 
we  were  led  to  abandon  all  thought  of 
using  an  add  solution,  because  Uie  free 
acid  libemtt'd  at  the  cathode  would 
have  a  tendency  to  atUick  both  the 
deposited  metal  and  the  metal  on 
which  it  was  deposited,  and  in  this 
way  cause  a  loose  deposit.  A  similar 
reason  le<l  us  to  reject  a  solution  of 
the  double  cyanide  of  lead  and  potan- 
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num.  Knowing  that  aquatic  tjcxlu  haa  sheet-lead.  Should  the  deposit  show 
no  aetioii  on  iron,  but  wiU  readily  dii-  *  tendency  to  form  in  oysUli,  it  will 
•olvo  an  anode  of  lead,  we  decided  to  be  well  to  take  the  articles  out  of  the 
OK  a  solution  (»f  fnxla  plumbit«  pre-  Bolution,  rinse  them  in  water,  and 
|Hred  as  foUown  :  Dissolve  i  lb.  best  |  burnish  down  the  crystals  witli  a  bur- 
eustio  aoda  in  ^  gal.  distilled  water  |  niaher  of  poUihed  iteel,  after  which 
nade  to  boil  in  an  iron  wiucepan  ;  the  articles  may  be  replaced  in  the 
when  the  caustic  alkali  is  all  (H*y«>lved,  solution  to  receive  a  thicker  ccvxi.  A 
add  ^  uz.  litliarge,  and  stir  well  until  similar  operation  must  be  performed 
all  tiie  litharge  is  dissolved.  Allow  !  when  the  required  coat  has  been  de^ 
tbe  liqaid  to  odoI  ;  carefully  decent  it  l  poated,  and  thus  a  tsniooth  eur&oe 
fnnii  the  hauee^mn  into  a  stoneware  necured  before  tbe  lead  beooOWB  0Xi« 
vcfc^tl,  ill  111  ad<l  1  qt.  more  distilled  dised. 

water,  when  the  solution  will  be  fit  for  |  {b)  After  the  soda  plumbite  bath  has 
nae.  The  iron  to  be  coated  with  leed  \  cooled  off;  the  metellio  or  metallised 
must  be  freed  from  rust  and  .<^eale  by  article,  connected  with  the  positive 
filinjr,  and  then  scouring  with  santi  pole,  ip  dipped  into  it.  Then  the 
and  water  until  bright.  It  must  then  ■  platinum  wire,  connnunicating  with 
bepntatonoeinto  thedepoeittngaolu- '  the  negative  pole,  is  gradually  intro- 
tion.  Attached  to  the  wire  leiuling  |  duoed  into  the  liquor  without  touching 
finom  the  zinc  element  of  the  lattery,  •  the  article,  which  is  immediately 
a  sheet  of  lead,  slightly  larger  tlian  the  i  coloured  iu  various  sliades  ;  too  much 
article  to  receive  tlie  deposit,  must  be  ^  intensity  in  the  current  will  hide  all 
suspended  in  the  solution  from  the  I  the  various  tinges  under  a  uniform 
wire  lea^ling  fmm  the  copper  eleiinMit  dark  >»rown  coat.  Wlien  iiii  artiele  im 
of  the  hitterv.  and  care  must  1x3  taken  unsati.sfm^tory  in  it-n  eolouration,  (lip  it 
to  have  the  battery  elements,  larger  in  :  rapidly  into  aquafortis,  to  dissolve  the 
snrboeeznoeed  tothe  liquid  than  that  j  lead  oxide,  and  netore  the  metallio 
of  the  lead  anode.  surface  to  its  primitive  state.  This 

Deposition  mut<t  \)C  allowetl  to  pro-  process  may  usetl  for  the  decoration 
coed  slowly,  and  it  will  be  found  Uiat  of  stoneware  and  porcelaiu  previously 
aa  B.1LF.  ol  1  volt,  or  the  current  '  coated  with  platinum, 
from  one  Daniel!  ceU  alone,  will  l>e  (c)  Prof.  Emerson  Reynolds  thus 
amply  sufficient  to  decompose  the  solu-  describes  one  of  the  best  raethtMlts  of 
tion,  and  throw  down  a  r^uline  ad-  applying  his  process  of  galeuising,  or 
herent  ooat  of  lead  on  the  iron.  I  covering  with  lead  various  subetanpes. 

On  raising  the  B.M.F.  to  1^  volt  Take  16  grm.  solid  sodic  hydrate 
a  sli^rhtly  porous  imperfectly-culherent  (NaOH),  dissolve  it  in  1'7.'»  litre 
depx«it  A*Tis  obtiiine<l,  whil.st  2  voUk  water,  and  add  to  the  licjuid  17  grm. 
gave  a  crystaUine  non-adherent  de-  lead  nitrate  (Pb2NU,)  with  250  c.c. 
poalt.  The  ciTBtsJs  formed  with  great  water;  raise  the  temperature  of  the 
rapidity  en  increasing  the  force  of  the  mixture  to  194"  F.  If  sufficient  lead 
hntterr,  and  quickly  resolve*!  them-  salt  has  Vteen  added,  the  liqui<l  will 
selves  into  laive  granular  lumps  when  remain  somewhat  turbid  after  heating, 
the  force  had  been  leised  to  12  volts,  '  and  must  then  be  rapidly  strained  or 
wfaibt  at  the  -viine  time  hydnjgen  was  i  filtered  through  asbestos  or  Kltis8-wool, 
given  off  in  abundance  from  the  anode  into  a  convenient  vessel.  Tlu'tiltored 
in  a  mass  of  frothy  foam.  It  will  Uquid  is  then  well  mixed  with  100  c.c. 
thus  be  seen  that  the  necessary  con-  |  hot  water  conteaning  in  solution  4  grm. 
ditione  to  ensure  a  reguline  deposit  of  .  sulpho-ursa  or  thio-carUuuide.  If  the 
lead  up)n  iron  may  be  ol>tained  from  temperature  of  the  mixture  be  main- 
a  ccmstrint  Isittery  of  low  K.M.F.,  such  tained  at  alntut  lt)8"  F.,  deposition  of 
as  the  Daniell,  operating  on  a  solution  galena  iu  the  form  of  a  fine  ailhercnt 
of  soda  plumbite  with  an  anode  of  •  film  or  hqrsr  quickly  takes  pboe  on 
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my  rabjeet  immenad  in  or  oov«red 

with  the  liquid,  provided  the  object 
be  in  a  ptirfectly  clean  condition  and 
suitable  for  the  purfMxse.  When  the 
openUon  is  properly  ooodootad,  a 
layor  of  galena  is  obtained,  which  is  so 
Btronfi^ly  mlherent  tliat  it  can  ho  oji^Wy 
polidhed  by  means  of*the  usual  leather 
polisher.  It  is  not  nccuwny  to  depodt 
the  galena  from  hot  li(^iiids,  but  the 
de(x>!iition  is  more  nkpid  thui  from 
cold  solutions. 

The  most  convetuent  solution  for 
depoation  on  brass  is  thus  prepared. 
Take  a  quantity  of  soda  lye  containing 
1^  oz.  real  soda  (NaOH)  ;  dissolve  in 
tms,  with  the  aid  of  heat,  3  oz.  lead 
tartrate,  and  jnit  before  luting  the 
aoltttion  to  1  gU.  oold  water,  add  5  dr. 
sulpho-urea  previously  dissolved  in  a 
small  quantity  of  hot  water.  The 
articles  are  tobe  immediately  immersed 
in  this  Ijath,  and  the  temperature 
raised  to  )x)iliiv^.  When  the  denired 
tint  is  obtained,  the  articles  are  to  be 
removed,  washed,  and  polished.  The 
above  solution  oan  be  lued  for  glass  or 
porcelain,  hot  or  cold,  if  the  proportion 
of  alkali  be  reduced  one-third  or  there- 
abouts. 

Viekel.— (a)  The  plant  neeessary 

to  commence  nickel  plating  cousiHts  of 
a  battery,  preferably  ofathe  Srnce  tVfHj 
with  ciirbon  negative ;  a  well- bolted 
oblong  wooden  tank,  of  a  am  to  eoit 
the  article}  to  bo  plated,  coated  on  the 
inside  with  j^ood  asphalt,  and  nearly 
filled  with  the  nickel  solution  ;  nickel 
plates  for  anodes,  and  brass  rods  to 
suspend  the  plates  and  work  in  the 
bath  ;  suitable  vc^ls  for  an  alkali,  an 
acid,  and  soft  wiiter  for  cleaning  the 
work  before  placing  it  in  the  nickel 
bath;  poliahing  and  buffing  lathes, 
rouge,  crocus,  etc.  The  bath  may  be 
composed  either  of  nickel  chloride  and 
ammonia  or  the  corresponding  sul- 
phate, diaaolTed  in  pure  water.  If  the 
latter  is  used,  the  solution  must  he 
kept  neutral  and  up  to  HK)ut  6°.  It 
is  prepared  by  dissolving  }  lb.  of  the 
salt  in  each  gallon  of  water.  This  salt 
is  pfenemlly  considered  the  best  for 
nickel  plating.    The  dhloride  bath  re- 


qnirei  about  4  oa.  of  the  salt  per  gallon, 

j  and  works  better  with  a  slight  tuad  re- 
action, the  tendency  in  working  being 
towards  alkalinity,  even  with  great 
I  expoenre  ol  anode.  The  intenaity  of 
I  battery  current  must  bo  proportioned 
'  to  the  bath,  and  remain  constant. 
Laige  baths  offer  leas  reiiistauce  to  the 
eleobrie  oumnt  than  those  of  emaller 
dimensions,  and  oan  therefore  be 
worked  with  a  current  of  somew^luit 
less  tension.  For  a  bath  of  10  gal.  or 
less,  the  tension  of  the  current  should 
be  equal  to  that  of  2-3  Smee  oells 
(carbon  and  zinc)  in  series.  The  ex- 
posed 8urfa<^es  of  the  nickel  anodes 
should  in  no  case  be  less  than  the  sur- 
fMM  to  be  ooated,  bat  may  with  ad- 
vantage be  greater.  The  amount  of 
battery  power  for  a  given  amount  of 
work  should  be  in  zino  surface  equal  to 
the  Burfisoe  to  be  ooated,  with  care  to 
preserve  the  normal  tension  of  the  cur- 
rent. If  the  current  is  too  intense  the 
coating  will  present  a  dull  white  or 
frosted  appearance.  The  anodes  must 
be  in  connection  witii  the  nogathre 
plate  (carbon)  of  the  battery.  Damage 
is  not  uufre<|uently  done  to  the  bath 
and  work  by  miscouuectiou.  The 
work  should  be  scrupulously  olean 
when  entered  to  the  bath,  and  should 
be  carefully  moved  a})out  after  entering 
to  free  it  from  any  adhering  air-bubbles. 
If  the  finished  work  la  tohaveasmooth 
polishing  surface  it  must  present  such 
a  surface  before  entering  the  bath. 
Nickel  is  hard  and  cannot  well  Ix;  bur- 
nished. Traces  of  oil  and  grease  are 
removed  by  a  hot  aoda  aolntioa.  After 
dipping  in  clean  water  the  surface  is 
freed  from  films  of  oxide  by  an  acid 
bath.  If  the  work  is  of  iron  the  acid 
may  be  hydroohlorio  diluted  with  8--4 
volumes  of  water ;  if  of  copper  or 
bra88,  of  nitric  acid  diluted  with  altout 
20  parts  water.  Brighten  the  work  in 
the  add  dip,  then  immerse  momentarily 
in  water  ;  go  over  it  with  a  clean  staff 
brush  and  very  fine  sand  ;  again  dip  in 
the  acid,  then  quickly  in  soft  water, 
and  place  immediately  in  circuit.  The 
'  hand  must  not  come  in  oontaot  with 
the.surfooe  of  the  wock  after  remml 
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from  the  alkali,  as  the  slightest  touch 
may  spoil  all.  On  remo\'Hl  of  the  work 
from  the  pbtti^  faftth  it  should  be  im- 
mediately tiipped  in  cold  water  and 
tranaferred  t^i  hot  water,  which  will 
cause  it,  when  taken  out,  to  dry 
quickly  and  perfectly.  The  bath 
should  be  covered  when  not  in  use,  to 
keep  out  dust  and  prevent  M  much  aa 
possible  ita  evaporation. 

little  practice  and  proper  atten- 
tion to  theae  aimple  rule;«  the  nickel 
bath  may  he  worked  continuously, 
month  after  montii,  and  the  metid  de- 
podted  smoothly  and  with  certainty. 

(&)  CSompkint  k  often  heard  againat 
white  nickeling  not  succeeding.  This 
may  Ix?  due  to  the  current,  tliat  is  too 
weak  or  too  strong,  or  to  the  composi- 
tkm  of  the  bath,  but  frequently  the 
cause  is  to  be  sought  in  the  nickel  film 
being  too  rtiin,  so  that  the  meUd 
beneftth,  which  is  generally  brass, 
riiowB  through.  In  uie  case  of  iron 
thia  is  not  so  striking,  owing  to  the 
similarity  in  the  colour  of  iron  and 
nickel.  But  here  there  is  another  dis- 
advantage of  thin  nickeling,  that  the 
mm  rnita.  There  la  always  danger  of 
rusting,  even  when  well  plated,  if  the 
iron  ha«  >>een  cleansed  in  acid.  Thin  j 
evil  may  be  entirely  overcome  by  using 
the  sand  blast  faislead  U  add  pickle. 
Another  advantage  gained  is  that  the 
surface  is  roughened  and  the  nickel  ' 
adheres  to  it  better,  while  subsequent 
poHahing  is  unneoesssry. 

Experience  has  shown  that  scythes 
cannot  be  put  in  pickle  before  nickel- 
ing as  they  soon  become  checked  or 
cracked  in  the  l^ath.  Some  scythes 
were  fwlished  with  sand  blast,  and 
then  nickel  plated  with  entire  success. 
Tliis  would  seem  to  solve  the  problem 
of  how  to  best  protect  scythes  from 
rust,  lor  the  hmutnerable  exprimente 
end  attempts  to  protect  tlieni  with 
varnishes  have  always  givva  native 
results. 

One  difficulty  often  met  with  in 
nickel  plating  brass  and  zinc  should 

not  go  unmentioned.  Tlicse  and  other 
metalK  whicli  floxiblo  yet  only 

siightlv  eUji^Lic,  do  uul  i^uitc  reluru  to 


1  their  ori^nal  shape  after  tht-  bonding 
force  lias  been  removed,  while  nickel  is 
i  BO  elastic  that  it  endeavours  to  return 
'  to  it«  former  {wsition. 

This  is  frequently  the  cause  of  nickel 
plate  getting  loose  when  deposited  on 
these  motels.  A  thin  layer  of  nickel 
sticks  better,  but,  as  already  men- 
tioned «loet4  not  prevent  the  other 
metal  from  showing  through,  wliile  it 
offers  little  or  no  protection  against 
oxidation. 

(c)  There  is  a  peneral  opinion  that 
nickel  plating  direct  on  iron  is  not  a 
sucoees  for  every  purpose.  For  the 
bright  parts  of  oookmg-stoves  and  fire- 
places that  get  at  all  hot,  it  in  found 
best  -  nei'e.Hsary  in  fact — to  first  put  a 
deposit  of  copper  on  the  iron.  After 
the  artidee  come  out  of  the  ooppertng 
bath  (where  they  should  receive  only 
the  merest  film  of  copper)  they  nhould 
be  immediately  rinsed  in  water  and 
nhmged  directly  ^to  the  nickeling 
oath,  which  is  made  by  dissolving 
12  oz.  of  ammonia  sulphate  of  nickel 
in  one  gallon  of  water.  Cast  nickel 
anodes  should  be  used.  At  the  start, 
the  current  should  be  supplied  *t  about 
^  \o\t»  pressure,  but  af  soon  as  a 
tilm  hius  l>eeu  deposited  it  should  be 
diminished  to  6  volts. 

(d)  By  the  prooeas  used  at  Hons,  in 
Belgium,  a  thiok  pl^^wg  of  nickel  may 
be  deposited  upon  any  metal  by  a  feeble 
electric  current  in  a  veiy  short  space 
of  time.  The  composition  of  the  bath 
is  as  follows:  Nickel  sulphate,  1  kilo.; 
neutral  ammonia  tartrate,  -T'if)  kilo.; 
tannic  acid,  •  005  kilo. ;  water,  20  litres. 
The  neutral  ammonia  tartrate  is  ob- 
tained  by  saturating  a  solution  of  tar- 
taric acid  by  ammonia.  In  the  same 
manner  the  nickel  sulphate  must  be 
exactly  neutralised.  Three  or  four 
litrea  of  wmter  are  at  first  added,  and 
the  solution  is  made  to  boil  about  | 
hour.  The  rest  of  the  water  is  then 
added,  and  the  liquid  is  tiltered  or 
decanted.  This  bath  may  be  renewed 
indefinitely  by  adding  the  same  mate- 
rials and  in  the  same  proy)ortion8. 
The  depwit  obtained  in  Itrilliantly 
white,  soft,  and  homogeneous.  Even 
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whMi  ofateined  of  great  tbiekneai  tlwre 

are  no  irregularitiee  on  the  surface, 
and  it  has  no  tendency  to  scale.  Some 
verj'  thick  deposits  of  nickel  upon  both 
rough  and  polished  cast-iron  goods 
hsfe  been  obtauied  hf  this  proeeee  at 
a  cost  scarcely  exceeding  that  of  copper. 

(e)  For  the  Ixiths,  Gaifie  givea  the 
following  formula  : — 

Nickel  and  ammonia,  dou- 

Uemilphate  ....     1  kilo. 
Distilled  water .    .    .    .  lOUtna. 

Roseleur  prefers  to  take : — 
Double  sulphate    .    .    .  400  grm. 
Ammonium  carbonate  .    .  300  grm. 
Distilled  water .    .    .    .  lOfitrea. 


Each  of  the  two  salts  is  dissolved 
■anaiately  in  a  partof  the  water.  The 

solution  of  ammonium  carbonate  is 
gradually  poured  into  that  of  nickel, 
taking  care  not  to  pass  the  point  of 
neatnlity.  The  quantity  of  800  grm. 
ammonium  carbonate  indicated  above 
is  not  obligatory,  but  may  be  varied 
according  to  the  quality  of  the  salt  of 
nickel. 

(/)  Adams  profMMes  the  two  follow- 
ing mixtures  : — 

Chloride.  —  Take  135  grm.  pure 
nickel,  and  dissolve  in  hydrochloric 
add,  avoiding  eioeai,  and  heating 
gently.  When  all  is  dissolved,  add 
2 '  25  litres  cold  water,  and  add  gradu- 
ally ammunia  until  the  liquid  is  neutral 
to  litmus  paper.  Diisohre  separately 
70  grm.  sal-ammoniac  in  water,  and 
mix  with  the  former  solution,  and 
make  up  to  10  litres  with  cold  water. 

Sulphate. — Dissolve  135  grm.  pure 
nickel  in  sulphuric  add  dUuted  with 
twice  itfl  weight  of  water,  and  heat 
until  the  metal  is  dissolved.  Add 
water  and  neutralise  with  auimonia. 
Dissolve  separately  70  grm.  ammoninm 
carbonate,  and  neutraUse  the  solution 
carefully  with  Bulphuric  ••v.'id.  Add 
this  hquid  to  the  nickel  sulphate,  and 
make  up  to  10  litres  with  obld  water. 
In  both  cases  filter  the  liquids  or  dilute 
after  standing.  Adams  ascribes  a  g«K)d 
deposit  of  nickel  to  the  absence  of 
potaasa  or  soda,  while  in  realily  excel- 
lent deposits  nmy  be  obtained  in 


ammoniaoal  baths  containing  salts  of 
potassium  or  sodium. 

(/y)  W{stmi'i<  Solution. —  5  parte 
double  sulphate  of  nickel  and  ammo- 
nium, 1^  to  2|  parts  refined  bone  acid, 
75  to  100  parta  water.  IHssolve  the 
salt  and  acid  sepsratelj  in  boiling 
water,  then  mix. 

(A)  Pott's  SoixUion. — 2^  parts  acetate 
of  nickel,  2^  parts  acetate  of  calcium, 
100  parts  water.  To  each  gallon  add 
1  oz.  acetic  add  1  '047  specinc  gravity. 

(0  SimpU  Bath. — i  to  5  parts  hj 
weight  of  pure  double  suli^iata  m 
nickel  and  ammonium  to  50  parte  diB> 
tilled  waten  If  too  acid  neutralise 
slightly  with  spirits  of  sal-ammoniac. 
To  prepare  the  solution  boil  the  nickel 
salt  in  the  water.  In  warm  ve  ther 
use  5  parts  nickel,  in  cold  w&uner  4 
part«.  A  strong  current  is  required 
and  a  cast  nickel  anode. 

To  ^ve  the  goods  a  fine  poHsh  alter 
nickehng  the  treatment  is  the  same. 
Lime  past©  may  be  used  for  removing 
grease  in  the  usual  manner,  but  this 
must  be  done  on  a  soft  support  ae  in 
polishing.  Give  a  thorough  rinsing  in 
clean  water,  theti  take  the  pieces,  with- 
out being  cop|)ered,  and  put  directly 
into  the  nickel  bath,  this  being,  of 
oooTM,  suitable  for  steel  goods.  Tb» 
best  plan  is  to  give  a  strong  current  at 
first  and  then  continue  and  finish  with 
a  weak  current.  This  gives  the  most 
uniform  coat. 

A  neglect  that  often  occurs,  witli 
bad  result-s,  is  that  of  su8f>ending  keen 
edged  instruments  with  the  edges  (or 
points^  towMds  the  anode,  niis 
should  not  be  done  ;  con^e  iuently,it  is 
beat  to  use  a  bath  with  anmles  at  one 
side  only.  If  the  blades  mu^i  come 
between  anodes  then  let  Uie  edges  be 
uppermoet,  not  downwards,  nor  naog^ 
ing  deep  way. 

(j)  Large  plates  have  been  known  to 
diunt^prstc  and  fall  to  pieces  after 
being  used  for  some  time.  A  large 
anode  surface,  comjmred  with  that  of 
the  article  to  be  plated,  is  of  (laramount 
importance.  The  tank  should  be  suffi- 
ciently wide  to  take  the  largest  article 
for  plating,  and  to  admit  of  the  anodee 
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beim:  nioTcni  iiftirer  to  or  farther  from 
the  article.  lu  tiiis  way  the  necewtary 
electi'icftl  raristsnoo  oftn  vny  oonv©* 
niently  be  inserted  IwtweMi  toe  anode 
and  ciithotie  surfaces.  The  elimination 
of  t^drogen  from  the  cathode  must 
be  evoided,  or  et  any  rate  muvt  not 
■octunulate.  Moving  the  article 
being  plate*!,  while  in  the  bath,  tak- 
ing care  not  to  break  the  electrical 
coutactii,  in  a  gocnl  aecurity  againit 
a  Btreeky  or  to^gf  appcannce  in  the 
deposit. 

At  one  time  a  mechanfcal  arrange- 
ment was  made,  by  which  the  cathodes 
mre  kept  in  motion.  The  addition  of 
a  fittle  borax  to  the  bath  isa  great  ad- 
vantage in  mitigating  the  appearance 
of  gas.  Ita  behaviour  ifl  electrioal 
imther  than  ehemloal.  If  the  anode 
Burfaoe  is  too  great,  a  few  plates  should 
V-e  tranr<f erred  to  the  catho<le  liars. 

When  an  article  liaa  been  nickel 
l^ted,  it  generally  prints  a  dull  ap- 
peerance,  reeeinbling  frosted  silver. 
To  get  over  thi.s  I  tried^aome  time  ago, 
the  use  of  carVion  In.sulphiile  in  the 
same  way  as  used  for  obtaining  a  bright 
iOver  deposit. .  Goriously  the  deposit 
was  very  dark,  almost  l)lack,  which 
could  not  be  buflfecl  or  polished  bright. 
But  by  using  a  veiy  small  i^uautity  of 
the  hbiilidiila  ndzture,  the  plated  sur- 
faces were  so  bright  that  the  use  of 
pohshing  mops  or  buffs  could  be  almost 
dispensed  with.  When  we  consider 
the  amount  of  labour  required  in 
polishii^  a  nickel  plated  article,  and 
the  imp')Rxibility  of  finishing  oft"  bright 
an  undercut  surface,  this  becomes  an 
important  addendum  to  the  nickel 
pb&er'a  list  of  odds  and  ends. 

This  mtaitare  is  made  precisa{j  hi 
the  same  way  as  for  bright  silvering, 
but  a  great  deal  less  is  to  be  added  to 
thefaath,abontl  pint  ner  100  gal.  It 
should  be  well  stirred  in,  after  the 
day's  work  18  done,  wlien  the  bath  will 
be  in  proper  condition  for  working 
next  day.  The  mixture  is  made  by 
ihftlring  together,  in  a  glass  bottle,  1 
01.  Insulphide,  and  1  gal.  of  the  plating 
liquid  ;  allow  to  stAnd  until  excess  of 
bisulphide  lias  settled,  and  decant  the 


clear  liquid  for  use  as  rocjuirwl.  It  is 
better  tu  add  tliis  b^  degrees  than  to 
runtheriskofoverdomg.  Iftoomuoh 
is  added,  the  bath  is  not  of  necesusity 
spoiled,  but  it  takes  a  great  deal  oif 
working  to  bring  it  in  order  again. 
I  About  8  OS.  of  the  double  lulphate 
i  to  each  gdlonof  distilled  or  ndn  water 
is  a  good  proportion  to  use  when  making 
u^  a  bath.  There  is  a  slight  excess 
with  this.  It  is  a  mistake  to  add  the 
aaltafterwards,  when  the  bath  is  In  good 
condition.  The  chloride  and  cyanide 
are  said  to  give  good  results.  I  can 
only  say  that  the  use  of  either  of  these 
salts  haa  not  led  to  promising  reenlta 
in  my  hands. 

In  preparing  the  double  .sulphate, 
English  grain  nickel  is  decidedly  the 
best  form  of  metal  to  use.  Inpractioe, 
old  anodes  are  generally  used. 

The  metal  in  diHsolveil  in  a  mixture 
of  nitric  and  chlute  sulphuric  acid,  with 
the  application  of  a  gentle  heat.  When 
sufficient  metal  has  been  dissolved, 
and  the  unused  nitric  acid  expelled, 
the  salt  may  be  precipitated  by  a 
strong  solution  of  ammonia  nulpliate, 
or,  if  much  free  add  is  present,  am- 
monia carVionate  is  better. 

Tin,  lea<l,  and  a  |)ortion  of  the  iron, 
if  present,  are  removed  by  this  method. 
The  alKoa,  carbon,  and  portions  <^ 
copper  are  left  behind  with  the  un- 
dissolved fragments  of  metals. 

The  precipitated  salt,  after  slight 
washing,  is  dissolved  in  water,  and 
strong  solution  of  ammonia  ii  added. 
A  clean  iron  plate  is  immersed  in  the 
solution  to  remove  any  trace  of  copjier. 
This  plate  must  be  cleaned  occasionally 
80  as  to  remove  any  reduced  copper, 
which  will  iiii]K-do  it'^  taction.    As  soon 
'  as  the  liquid  is  free  from  copper,  it  is 
I  left  alkaline,  and  well  stirred  so  as  to 
I  iheHitate  peroxidation  and  removal  of 
:  iron,  whidii  forms  a  film  on  the  bath. 
I  When  this  ceases,  the  liquid  is  rendered 
neutral  by  .uldition  of  nulphuric  acid, 
and  filtered  or  decanted.    The  sulu- 
1  tion,  when  properly  dOuted,  has  sp. 
'  gr.  about  1  •  Of)  at  fiO''  F.    It  is  best  to 
I  work  the  Vxith  with  a  weak  cunxMit  for 
1  a  short  time  uutil  the  liquid  yields  a 
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fine  white  deposit.    Too  strong  a 
eiirreDt  must  be  avdUMi. 

If  the  copper  has  not  >>een  removed, 
it  will  depoKit  oa  the  anodes  when  the 
bath  is  at  rest.  It  should  then  be  re- 
moved  by  scouring. 

Copper  produces  a  reddish  tinge, 
which  is  by  no  means  unplwisjint  com- 
pared with  the  dazzling  wiuteneiUi  of 
the  nibkel  deposit.  If  this  is  desired, 
it  is  far  l>et  tcr  to  use  a  seperste  bath, 
with  anoilc'.H  of  suitable  coraporition. 

The  want  of  adhesion  between  the 
deposited  coating  and  the  article  need 
not  be  feared  if  cleanliness  be  attended 
to  and  the  article,  while  in  the  bath, 
be  not  touched  by  the  hands. 

The  Ijatli  should  1ms  neutral,  or  nearly 
so,  slightly  acid  rsther  than  alkaline. 
It  is  obvious  that,  as  such  a  liquid  lias 
no  detergent  action  on  the  soilo«l  sur- 
face, scrupulous  care  must  bo  taken  in 
scouring  and  rinsing.  Boiling  alkaline 
BOlutionB  and  a  free  use  of  powdered 
pumice  and  the  scrubbing  brush  must 
on  no  account  be  neglected. 

A  few  words  on  the  construction  of 
the  tanks.  A  stout  wooii  box,  wliich 
nec<l  not  be  w.itertipht,  is  lined  with 
sheet  lead,  the  joints  l>eint^  blown,  not 
toldtrcd.  An  inner  casing  of  wood 
which  projects  a  few  inches  above  the 
lead  lining  is  necessary  to  avoid  any 
chance  of  **  short  circuiting "  or 
damage  to  the  l€»ad  from  the  accidental 
fiUing  of  anodes  or  any  article  which 
might  cut  the  lead.  It  is  by  no  means 
a  necessity  that  the  lining  shuuM  l)e  1 
such  as  to  prevent  the  lii^uid  getting 
to  tlie  lead.    (T.  Bruce  Warren.) 

(A;)  Nidccl  plates  and  sheet  nickel 
may  be  us<m1  in  the  pro<lucti(tn  of  a 
Holution  which  is  |virti<'ularly  well 
adapted  for  nickel  plaimg.  To  iiua 
end  the  nid^el  ii  placed  on  sperforated 
board  in  a  saturated  solution  ol  am* 
monium  chloride  (sal-ammoniac),  and 
the  metal  is  brought  into  couuection 
with  the  positive  ^le  of  a  strong 
battery.  nj  the  influence  of  the 
electric  current  the  metal  ^^a<lually 
becomes  dissolved,  and  a  double  salt 
is  formed  (nickel  ammonium  chloride), 
which  settles  on  the  bottom  of  the 


vessel,  while,  at  the  same  time,  the 
metal  is  kept  continually  in  contact 
with  the  ammonium  chloride. 

If  the  nickel  has  jneviously  V)Ocn 
weighed,  the  amount  of  the  metal 
which  luM  become  dissolved  can  at  any 
time  be  determined  by  weighing  the 
as  yet  uncombinotl  nickel.  In  order 
to  nickelise  with  this  solution,  a  plate 
of  nure  nidcel  is  suspended  in  the 
fluid,  and  it  is  connected  with  the 
positive  pole  of  the  battery,  while  the 
metallic  body  wliich  is  to  be  coated, 
and  which  must,  of  course,  be  well 
cleaned,  is  connected,  after  it  has  been 
immersed,  with  the  ncgritive  pole. 
The  nickel  is  precipitatv<l  from  the 
solution  as  a  bright  coat,  whose  thick- 
ness depends  upon  the  length  of  time 
during  which  the  current  is  Jicting 
upon  it,  and  also  upou  the  strength 
of  the  latter. 

In  order  to  operate  directly  with 
the  nidfiel  sulphate,  it  is  neoeusazy  to 
have  a  salt  entirely  acid  free,  which 
may  readily  be  prepared  by  adding  a 
small  quantity  of  sodium  hydrate 
(caustic  8oda)  to  the  solution  of  the 
commercial  sjilt,  after  ha\'ing  fin»t 
removed  the  copper  in  the  manner 
which  will  presently  be  described. 
When  the  add  is  neutralised,  an  apple> 
green  precipitate  of  nickel  hydrate  is 
formed,  which  is  lx>ile<l  for  .'^orac  time 
and  then  filtered.  The  solution  is 
now  perfectly  neutral. 

To  remove  the  copperf rom  the  nickel 
salt,  the  latter  ib  fxn^i  diKsolved  in  water 
and  acidulated  by  a  few  dix)pH  of  sul- 
phuric acid(commercial  nickel  sulpfaete 
is  generally  acid),  then  a  current  of 
liydrogcn  sulphide  gas,  which  is  pre- 
p'lretl  by  ptmring  sulphuric  acid  over 
iron  sulpliide  in  a  tl<ibk,  is  pabt>ed 
through  the  solution. 

The  copper  and  other  metals  which 
are  likely  to  l>e  present  are  thrown 
down  in  the  form  of  a  black  precijiitate. 
When  the  odour  of  thegasisdistinctly 
recognised,  its  passage  is  stopped,  and 
the  solution  in  heated  to  pxpel  the  last 
traces  of  the  hydn^en  sulpiride.  It  is 
then  heated  to  bomng  in  a  porcelain 
vessel  with  the  addition  of  some  me- 
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taUie  nickel.   Bjr  tluB  omuib  the  free  t 

ecid  b  neutralisecl,  and  on  evaporating  ; 
to  CT^'stalliHation  thero  rotnains  a  salt  I 
Miiiicieutiy  pure  for  nickel  platius.  1 
Tbe  ertidee  which  ere  to  be  pmed  I 
m  BiiBpeDded  in  the  eolution  which  we  | 
have  just  described,  and  they  are  con-  I 
nected  with  the  positive  pole.  A  nickel 
plate,  iriiichalBO  dips  into  the  liquid,  is 
oooiwotedwith  the  negative  pole  ;  and 
from  time  to  time  tlu>  lilx-mted  acid  is 
neutralised  by  the  a<idition  of  a  blight 
quantity  of  ammonium  hydrate.    It  iB  | 
better  still,  lor  fmctice]  reenlte,  to 
spread  a  layer  of  nickel  oxide  over  the 
bottom  of  the  veesel  in  which  the  \ 
nirkftliBing  is  being  carried  on.  Thut 
wfl]  diMolve  in  the  free  add,  and  the 
solution  will  therefore  remain  nontial 

and  of  unvfonu  strentjth. 

The  nickel  I'xitle  is  prepared  by  com- 
pletely BatUFHliii^  u  solution  of  nickel 
snlpfaate  with  sodium  hydrate  (caustic 
soda),  washing  the  jvrecipitate,  and  ' 
then  drying  it.    'I  he  nickel  oxide  thus 
formed  is  a  heavy  powder  of  an  apple-  i 
green  ooloor,  and  may  be  either  spread  | 
Ofw  the  bottom  of  the  vessel,  or  it  can 
be  placed  in  a  linen  br\g  and  suspendetl 
in  the  liquid.    If  a  solution  of  nickel  i 
Bulpliate,  acidified  with  sulphuric  add, 
IB  povved  into  a  satuimted  solution  of 
ammonium    Hulphato,    cryBtals    will  ; 
pejiamte  out,  conKitstinfj  of  the  tlouble 
salt  of   nickel  ammonium  sulphate.  | 
Tho  crystals  are  washed  with  cold 
water,  dissolved  in  hot  water,  and 
then  the  solution  is  completely  neu- 
tralitied  with  ammonium  hydrate.  It 
is  then  allowed  to  stand  for  sarend 
days  at  a  tsmperature  of  68^-77^  F., 
until  no  more  crystals  separate  out.  ' 
It  is  also  of  importance  that  the  liquid  i 
be  maintainea  at  this  temperature  | 
during  the  nickelising,  for  otherwise  i 
the  nickel  will  not  adhere  firmly  to  | 
the  metal.  i 

During  the  operation  of  plating,  a 
sheet  of  nkdEel,  oonneoted  with  tbe 
positive  pole  of  the  battery,  is  sus- 
pended in  the  w)lution.  According  as 
the  nickel  becomes  separated  from  tbe 
solution  the  sheet  dissotres,  and  thus 
the  solution  maintdna  its  original 


strength.   Plates  cl  absolutely  pure 

nickel  are  at  present  quite  expensive, 
in  conHe<|uence  of  the  verj'  high  tem- 
perature which  is  required  for  their 
fusing  and  casting.  By  the  addition 
of  jo^^^th  part  of  phosphorus  its  point 
of  fusion  may  be  considerably  lowered. 
As  the  phosphorus  is  not  objectionable 
in  nickelising,  the  plates  are  generally 
made  of  metal  containing  phosphorus, 
and  they  an^  used  to  the  beat  advan- 
tage in  rather  thin  slieetH,  for.  the 
larger  the  surface  of  tlie  nickel  plate, 
the  less  will  be  tbe  strength  of  the 
current  required  ;  and  when  the  pieces 
to  be  plated  are  not  large,  as  will 
occur  in  the  majority  of  ca^es,  two  or 
three  Bunsen  elements  will  be  suffi- 
cient. 

In  addition  to  the  above  methods 
for  nickel  plating,  others  have  been 
propoeed  which  also  give  good  results, 
but  which  require  more  expensive  pre- 
paration.s  than  tlu)»e  previously  men- 
tioned ;  thuB,  for  instance,  the  double 
salt  of  nickel  potassium  cyanide  and 
solutions  of  nickd  nitrete  hare  been 
propoeed.  On  account  of  the  vapours 
which  PHcape  from  the  cyanide  solu- 
tions, although  only  in  small  quanti- 
ties,  th^areparticttlarly  objectionable, 
and  therefore  the  employment  of  cyan- 
ide preparations,  on  account  of  their 
poisonous  proper  t  ics,  should  be  avoided 
whenever  it  is  uoh^ihle  to  do  so.  The 
nickel  nitrate  gives  a  beautiful  and 
durable  cojit  ot  nickel.  The  solution 
is  most  effective  when  it  is  composed 
of  4  parts  crystallised  nickel  nitrate 
disBolyed  in  160  parts  water,  to  whidi 
4  parts  ammonium  hydrate  are  added, 
and  then  50  parts  of  acid  frxlium  sul- 
phite are  dissolved  in  the  above  solu- 
tion. 

The  add  SOcKum  sulphite  is  prepared 
by  heating  copper  with  sulphuric  acid 
in  a  retort  ;  the  gjis  pn>duce<l  i.-'  pas.se<l 
tlirough  a  small  quantity  of  water, 
which  will  retain  the  copper  iriiich  has 
been  mechanically  csrried  over,  and 
then  the  gas  (sulphurous  acid)  is  dis- 
solved in  water  until  the  liauid  smells 
distinctly  of  burning  sulfmur.  The 
solutioD  whidi  has  thus  been  obtained 


^.d  by  Google 


120  Eubctbo-Plativo  :  PaUadimn,  Platinum. 


ifl  diviflod  into  two  portions  ;  one  part  ; 
it)  aaluratod  with  aodium  carboiu^  as  | 
long  M  eifervwoeiiM  tekes  {daoe,  the 
other  half  of  the  add  ii  ituxk  added,  ! 
and  in  this  manner  sodium  bi«ulphit«  ' 
ia  produced.  This  must  be  employed  , 
at  it  iB»  beoauM  it  is  imponiDle  to  ) 
oryataUiae  the  salt  by  evaporation,  for  | 
in  m  doini^  ouo  half  of  the  acid  would 
escape,  and  sodium  mono-sulphite  re-  | 
main  behind. 

For  nickel  plating  of  the  finest  kind,  ' 
BUch  as  is  produced  in  American  fac- 
tories, a  solution  is  prepared  from  the 
nickel  nitrate  and  acid  sodium  sulphite. 
It  tometimea  happens  that  the  nicAeel 
will  strip  or  peel  off  from  the  metals 
on  which  it  hiw  been  deposited.  It  is 
said  tlrnt  this  objection  can  be  overcome 
by  placing  the  dried  pbted  objects  in 
a  bath  of  oil  and  heating  them  up  to 
482--r.l.H"  F. 

(I)  According  to  Weston,  a  plating  , 
of  great  beauty  and  durability  is  oh*  J 
tained  bgr  mixing  a  solution  composed  | 
of  5  parts  nickel  chloride  and  2  parts 
boracic  Jicid  with  nno  made  up  of  2  i 
parts  nickel  sulphate  and  1  part  boracic  ' 
add,  and  then  adding,  while  oontinu-  | 
ally  stirring,  sodium  hydrate  (caustic 
so<la)  until  the  predpitate  is  redis-  j 
solved.  I 

Palladium  Bepoaita.  —  Fklla- 1 

dium  has  of  recent  yeara  been  much  ; 
used    to    plato   watch  movpinonts. 
Aooordin^  to  Pilet,  4  mgrm.  palladium 
are  sufficient  to  coat  the  wons  of  an  j 
ordinary  sized  watch.    Pilet  reoom-  ! 
mends  the  following  bath  :  Water, 
2  litres  ;  palladium  chloride,  10 grin.  ; 
ammonia  phosphate,  100  grm.  ;  soda 
phosphate,  500  grm. ;  benzoic  add,  ! 
5  grm.    This  bath  is  suitable  for  all  | 
metalH  except  zinc. 

Platinum  Deposits. — (a)  Copper 
and  ita  aUoya  only  wfll  reodye  a  aatia- ' 
factory  platinum  deposit ;  iron,  zinc, 
lead,  or  tin,  coatetl  with  this  metal, 
even  after  a  previous  coppering,  give 
but  defeotiTe  resulta.  The  platinum 
deposits  are  obtained  Iqr  dipj>ing  tho- 
roughly cleansed  copper  articles  in 
the  following  solution,  kept  boiling  : 
Distilled  water,  100  parts  by  weight ; 


caustic  soda,  12;  plalirmm  for  neutral 
chloride,  1.  The  deposit  is  bright, 
durable,  and  of  a  dark  ooloar,  raaem- 
bling  oxidised  silver. 

(fi)  The  platinum  baths  for  electro- 
depoaits  will  succeed  when  platinum 
ehioride  is  dissolved  in  a  sduticm  of  a 
salt  with  alkaline,  neutral,  or  acid 
reaction,  but  sulphites  and  cyanides, 
even  those  havingaoda  for  base,  should 
be  excepted.  Distilled  water,  100 
parts  by  weight ;  soda  carbonate,  40  ; 
platinum  for  neutral  chloride,  1 .  Tem- 
fxjrature  of  the  bath,  160^-180-  F. 
Distilled  water,  100  parts  by  weight ; 
ioda  phosphataor  bonite^  60 ;  pilatinnm 
for  neutral  chloride,  1.  Distilled 
water,  100  parts  by  weight  ;  soda 
pyruphobphate,  or  chloride  or  iodide, 
80 ;  platinum  for  dry  diloride,  1. 
These  baths  only  give  exceedingly  thin 
deposits  ;  if  the  coating  were  allowed 
to  increase  most  of  it  would  be  with- 
out adheranoe,  and  often  in  the  form 
ofaoaka.  Thedepodtisbkckorstoel 
grey. 

(r)  Fill  a  glass  flask  with  ^  oz, 
finely-laminated  spongy  or  black  pla- 
tinum, and  a  mixture  ot  6^ok,  hydro- 
chloric acid  and  3|  oz.  nitric  add  at 
40*^  B.  Place  the  flask  upon  a  piece  of 
sheet  iron  perforated  in  the  centre,  ao 
that  the  bottom  of  the  flaak  alone 
receives  the  heat.  After  an  abundant 
pnxluctionof  orange-yellow  fumes,  the 
platinum  will  disappear  and  leave  a 
red  liquid,  which  should  be  heated 
until  it  becomes  viscous  enough  to  stiok 
a(Trai!ist  tlie  sides  of  the  flask.  This 
latter  part  of  the  operation  may  be 
effected  in  a  porcelain  dish,  the  shallow 
form  of  which  aids  in  the  evaponitkm 
of  the  acids  in  excess.  After  cooling, 
the  residuum  is  <li.-<Molved  in  17J  oz. 
distilled  water,  and  filtered  if  neces- 
Bsry.  Dissolve  8}  os.  ammonia  phos- 
phate in  17|  oz.  distilled  water,  and 
mix  t  he  two  solutions.  This  produces 
a  precipitate  of  ammonia  and  platinum 
phosj)faAte  in  a  liquid  of  orange  colour, 
which  should  not  be  separated ;  poor 
into  it,  stirring  all  the  while,  another 
solution  of  17^  oz.  soda  phosphate  in 
1|  pint  distilled  water.    Boil  the  iiux> 
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iure,  and  replace  the  eTapomted  water,  i 
vital  no  more  ammonia  is  duengaged,  I 

which  is  afscertainc<n>y  thopmcll  ;  an<i 
until  the  liquor,  which  was  previously 
alkaline,  b^ins  to  redden  blue  litmua 
paper.    W^n  Uie  y^ow  liquor  be- 
comes colourless,  it  indicates  the  for- 
mation of  a  double  platinum  salt.  The 
bath  is  then  ready  to  deposit  platinum  : 
upon  artidM  ci  copper  or  its  ftlloys. 
by  the  aid  of  heat  aioKl  of  aa  intense 
electric  current.    Copper  cmted  with  ' 
platinum  resists  nitric  and  sulphuric  | 
adds  to  a  considerable  extent.  If 
iron,  zinc,  lead,  or  tin  come  in  oontact ' 
with  the  hath  thfy  will  <!<'(  fiiii[K)8e  it, 
and  the  metal  depositee  1  will  \>e  black.  | 
The  dead  lustre  of  platinum  is  pearl-  j 
my  ;  it  k  veiy  hera,  end  cannot  be  < 
nighteued  by  scratch-brushes  of  brass,  | 
which  render  its  surface  yellow  ;  pow- 
dered piunice  or  iron  wires  should  be 
employed.     Pktinam  deporita  may 
be  burnished  by  an  energetic  friction, 
and  the  lu.stre  ol)taine<l  is  very  dun\)»le.  ' 
Platinum  may  be  removed  from  copper 
by  a  Tery  long  immernon  in  the  liquors 
given  for  unhiding,  bat  tike  luooeM  is 
doubtful. 

Silver. —  Snin/f  Bath  for  Avin- 
Uurs.  The  batli  is  a  cylindrical 
etonewwre,  glass,  or  poroelam  Tenel. 
After  cleansing  and  amalgamation,  the 
articles  are  attju;ho<l  by  clean  copper 
wires  to  the  circumference  of  a  brass 
ring,  supported  upcni  the  top  of  the 
appnntuB  liy  3  or  4  soldered  cross 
wires.  The  rinp  in  connected  with  i 
the  negative  pole  of  the  battery,  and  j 
the  poMtiye  pole  with  a  platinum 
Miode,  or  a  cylinder  forme<l  of  a  sheet 
of  silver  rolletl  round,  which  dips  into 
the  middle  of  the  apparatus.  The 
articles  must  be  now  and  then  turned 
npade  down,  and  iidewi^  m  that 
met  face  r>f  the  object  will  be,  in  turn, 
directly  opposite  the  silver  anode,  and 
thus  also  the  points  of  contact  with 
thesoipending  wirea  reoeiTe  theirquota 
of  metallic  deposit.  Points,  edges,  | 
OOrners  and  all  raised  pirti<,  offer  a 
more  easy  passage  to  the  electric  cur- 
rent, and  therefore  become  more 
eoated  with  metal.   As  the  wear  of  i 


tablespoons  and  forks  is  greater  on 
their  conTez  aides,  those  parts  should 
face  the  Ki1v(>r  anode  longer  than  the 
concAve  f)ortions. 

Ascertaining  Weight  of  iyilver  Dtpo- 
weed. — (a)  Tbs  artielea  are  deanaed, 
dried,  and  weighed  in  a  scale.  How- 
ever rapidly  this  may  be  done,  the 
surface  of  the  copj^r  will  be  slightly 
ozidiaed  and  tanuahed ;  to  recover 
their  former  cleanliness,  the  artidea 
must  be  plunged  into  a  Btronn  pickle 
of  sulphuric  acid,  and  then  into  the 
mercurial  solution.  After  rinsing,  and 
immersion  in  the  bath,  practical  ex< 
]')erienco  will  tonch  when  it  is  nearly 
time  to  withdraw  the  articles  fnan 
the  solution.  They  will  have  to  lie 
weighed  several  times  before  the  in- 
tended  weight  of  silver  hsa  been  depo- 
sitefl. 

ib)  Cleanse  the  articles,  and  put 
them  immediately  into  the  bath,ezcept 
one,  which  is  treated  as  above,  and 

used  as  a  test.  This  piece  is  now  and 
then  removed  from  the  bath  to  ascer- 
tain its  increase  of  weight,  and  when 
it  has  acquired  its  proportion  of  silver, 
it  is  supposed  that  the  other  piec^ 
are  also  linislied.  Strongly  aiiial^- 
mated  articles  will  not  become  sensibly 
oxidiaed  during  the  drying,  which 
precedes  their  weighing.  Wijen  the 
objects  have  been  dried  in  onler  to 
ascertain  the  proportion  of  deposited 
sQver,  they  should  not  be  returned  to 
the  bath  without  having  been  cleaned 
in  a  hot  solution  of  potash  cyanide, 
which  dissolves  the  grease  from  the 
handling,  and  passed  again  thiough 
the  solution  of  nitrate  of  mercuiy, 
and  rinse<l.  Alcohol  may  be  substi- 
tuted for  the  hr>t  solution  of  cyanide, 
but  the  results  are  not  so  sure, 
end  the  expense  is  greater.  Boththeee 
methods  are  tedious,  and  onlty  give 
approximate  results. 

(c)  Remove  one  dish  of  an  ordiuar)' 
pair  of  scales,  substitute  for  it  a  me- 
tallic frame  which  supports  the  articles 
to  he  silverofl,  and  commuiiientes 
through  the  beam  and  the  column 
with  the  negative  electrode  of  a  bat- 
tery ;  connect  the  soluble  anode  with 
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the  positive  {x>le.    When  the  articles  | 
are  Busjwnded  to  the  fmme,  and  are 
in  the  bath,  the  equilibrium  of  the  | 
Male  V  eetelilaihed  fay  woghts  upon  | 
the  other  dish  ;  add  to  this  a  weight  | 
equal  to  the  kiIvlt  it  if*  dcHiml  to 
deposit.  The  o^ration  will  be  iinished 
when  the  equilibrium  of  the  beam  is 
re-establinhed.    This  method  is  not 
niiitheinatically  accurate,  but  is  suffi-  ' 
ciently  exivct  for  all  practical  purposes. 
An  automatic  arrangement,  by  which 
the  eleetric  emrent  may  be  broken 
at  the  time  the  articles  in  the  bath 
have  received  a  sufficient  defxwit  of 
silver,  is  easily  arranged,  and  saves 
time  and  metal. 

EUUropUUing  iZslAf.  —  Water,  2\ 
gaL  ;  potassium  cyanide,  pure,  17J  oz. ; 
pure  silver  for  cyanide,  8^  oz.    The  , 
composition  of  commercial  potassium  | 
eywoAt  is  exceedingly  irregular.    The  \ 
pure,  or  No.  1,  contains  90-100  per  i 
cent,  rckil  cjTinide,  .nul  is  especially  { 
employed  for  gilding  and  silvering 
baths.    No.  2  oontains  00-70  per 
cent,  real  (qrvude;  it  is  the  article 
prepared  by  Liebig's  method,  and  is 
used  for  electro-baths  of  cupper  and 
brsse.    No.  8,  which  marka  66-00 
per  cent.,  is  for  scouring  and  preparing 
baths,  and  for  pliotographic  operations, 
(a)  Put  in  a  porcelain  dish,  holding  , 
a  quart,  pure  granulated  silver,  8Joz.  ;  ' 
pure  nitric  acid  at  40°  B..  17^  oz.  | 
Hejit  by  charcojil  or  pv«.    The  dish 
should  be  supix>rte<l  l)y  uii  iron  tri.uiple, 
and  not  in  direct  contact  with  the  tire. 
The  add  rapidly  attacks  and  dissolyee 
the  silver,  with  an  abundant  pnHluc- 
tion  of  yellow  nitrous  vapours,  which 
must  nut  be  inhaled.     When  the 
vapoun  have  disappeared,  there  re- 
mains a  liquid  more  or  leea  ooluurleas. 
according  to  the  proportion  of  copper  ' 
held  by  the  commercial  silver,  which 
is  seldom  entirely  pure.    The  heat  is  ! 
then  increased  in  order  to  evapon^  < 
the  excess  of  acid,  which  escapee  in  | 
white  fumes.    Tlie   material  in  the 
dish  swells  up  and  dries,  and,  with  a 
further  inersaae  of  heat,  melts  like 
wax.    The  dish  is  then  remove<l  from  ! 
the  fire,  and  being  hold  with  a  cloth,  I 


the  molten  mass  is  made  to  flow  upon 
the  sides,  where  it  soon  solidifies  ;  the 
fused  silver  nitrate  (lunar  caustic)  is 
more  or  lea  white,  or  grey,  aooording 
to  the  purity  of  the  silver  employed. 
When  perfectly  cold,  turn  the  dish 
upside  down,  and  by  a  gentle  tap  on 
the  sides,  Um  mass  w  detached. 

Dissolve  the  silver  nitrate  in  10-16 
times  its  weight  of  (listille<i  water  ; 
hydrocyanic  ac'id  poured  into  this  solu- 
tion immediately  produces  an  abundant 
white  precdpitate  of  silver  cyanide.  A 
sufficient  fjuantity  of  prus.sic  acid  ha.s 
been  employed  when,  by  adding  a  few 
dro[>3  of  it  to  the  clejir  liquid,  no  pre- 
cipitate or  turbidity  appeara.  Throw 
the  liquid  upon  a  tUter  of  oaUoo 
stretched  on  a  wooden  frame  :  the 
silver  cyanide  remainr  on  the  doth, 
the  solution  with  the  idtrie  acid  and 
excess  of  prussic  acid  passes  through. 
Wash  the  precipitate  left  upon  the 
filter  two  or  three  times  with  pure 
water. 

The  sflver  cyanide  is  put  into  the 

vessel  intended  for  the  bath,  and  stirred 
with  the  2^  gal.  water.  The  potassium 
cyanide  is  then  added,  dissolves  it,  and 
also  disaolvea  the  sUver  cvanide,  thus 
giving  a  solution  of  a  double  potassium 
and  sil  vor  rj'anide.  Those  who  employ 
small  baths,  often  reno\'ated,  may  sub- 
stitute for  the  silver  cyanide  the  chlo- 
ride or  the  nitrate  of  this  metaL  In 
the  latter  case,  the  quantity  of  p<itAH- 
sium  cyanide  sliould  l>e  increased. 
Such  baths  will  be  prepared  as 
follows : — 

The  silver  nitrate  is  prepared  in  the 
manner  indicate<l  alK)ve,  and  oz.  of 
it,  nearly  equal  to  3^  oz.  pure  silver, 
are  dissolved  in  2|  water. 

The  potassium  cyanide  No.  1 ,  about 
''f  oz..  itf  then  luUled.  Stir  to  fivcili- 
tate  the  solution,  filter  the  liquor,  to 
separate  the  iron  contained  in  the 
etymnide.  This  operation  may  in  aome 
cases  be  dispensed  with,  l>ecau8e  the 
iron  rapidly  falls  to  the  bottom  of  the 
bath,  and  the  solution  becomes  limpid. 
The  profx>rtion  of  potaasium  ctyanide 
employed  is  more  than  b  required  for 
dissolving  the  silver,  as  1|  part  good 
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c^anidB  k  miAdent  for  1  pari  diver  ; 
Dot  unleaB  there  an  excess  of  potM- 
sium  cyani(l«\  the  liquors  do  not  con- 
duct electricity  well,  and  the  depotiit 
of  sQver  is  granulated  and  irregular. 
Tbe  silyeringis  effected  witii*  battery, 
ancl  with  luitlis  either  warm  or  cold. 
The  l  itter  nietlKxl  ia  generally  adopte<l 
fur  article8  wlxich  require  great  solidity. 
Ttm  hot  pi  00—  10  vmd  for  aniill 
artideB,  and  is  preferahlc  for  steel, 
iron,  zinc,  lead  and  tin  which  hsve 
been  previously  electro-oopjK'i-ed.  The 
hot  hatha  are  generally  kept  in  ena- 
melled oaat^iron  kettiea,  aiul  the 
articles  are  either  suspendeti,  or 
moved  constantly  ahout  in  them. 
The  preliminary  cleansing  in  acids, 
and  paMing  through  the  meroiirial 
solution  are  neceH.-<ar}-.  A  somewhat 
eners^etic  current  ix  neede<i,  ei<y)ecially 
when  the  articles  are  moved  about,  in 
Older  to  operate  rapidly.  There  is  too 
much  electricity  when  the  articles  con- 
nected with  the  negative  pole  of  the 
battery  become  greir  or  black,  and 
prodnoe  many  rahblea  of  gas.  A 
platinum  large  wire  or  thin  foil  anode, 
18  generally  preferred  to  the  soluble 
ancMle  of  silver  employed  in  cold  Irnths, 
but  the  solution  is  rapidly  impover- 
iahod.  In  hot  silvering  baths,  the 
*ejximte  battery  ih  often  replaced  by 
a  zinc  wire  wrapped  around  the  arti- 
cles. The  points  of  contact  in  the 
two  metals  are  blaok  or  grey,  but  the 
stain  disappears  by  plunging  the  ob- 
ject into  the  liquor  for  a  few  moments, 
after  it  has  been  separated  from  tlie 
sine,  and  carefully  scratch-brushed. 
Instiwad  of  separate  batteries,  a  simple 
apparatus  may  he  made  of  a  pl;i8.s, 
{K>n  elaiii,  or  Htoneware  vessel  lioMing 
the  bath,  and  in  the  centre  of  which 
is  a  porous  jar  fflled  with  a  solution  of 
10  per  cent,  potassium  cyanide  or 
common  salt.  Tlie  zinc  cvlindor,  im- 
mer»ed  in  this  porous  jar,  carries  a 
laiger  drefo  of  nrass  wire,  the  cross 
dismsters  of  which  are  soldered  to  the 
•/inc.  This  bnw«H  rinjr  prt>jerts  e»ver 
the  hath,  and  the  articles,  HUHpcnded 
to  the  ring  by  clinging  wirets,  hang 
down  into  tho  bath.  At  the  beginning. 


the  operation  goes  on  rapidly,  and  the 
deposit  is  good  ;  hut,  after  a  time, 
the  solution  of  zinc  traverpes  the 
porous  cell  and  impairs  the  purity  of 
the  bath.  An  impoverished  hot  bath 
is  reinvigOTated  by  additions  of  equal 
parts  potasRium  cyanide  and  silver 
salt.  It  is  nece8t<;try  to  replace  the 
water  in  proportion  as  it  iu  evaporated. 
When  the  surer  baths  rapidly  deposit 
metal  without  the  aid  of  eieetrioi^, 
it  is  a  proof  that  they  are  too  lioll  m 
cyanide,  or  too  poor  in  silver.  A 
deposit  eflbcted  under  such  oonditioiis 
is  rsrely  adhering,  especiaUj  iriian 
upon  articles  prexiously  coppered, 
Ixicause  the  excess  of  cyanide  dissolves 
the  deposited  copper,  and  the  silver 
which  takes  its  plaoe  may  be  ranorad 
with  the  finger.  The  remedy  consists 
in  adding  to  the  bath  only  enough 
silver  salt  and  no  more,  so  that  a  piece 
of  oopper  will  not  become  sensibly 
silvered  in  it,  without  the  aid  of  elec- 
tricity. The  cold  electro-silvering 
baths  generally  employed  for  electro- 
plating sudi  artidee  as  tiftle-spoons  or 
forks  are  contained  in  lai^ge  rectangular 
w(x>den  troughs  lined  with  gutta- 
percha, or  made  of  riveted  wrought 
m>n.  They  are  suflicieutly  high  to 
allow  about  4  in.  of  liquid  abvra  the 
immersed  object,  whose  di.stance  from 
the  bottom  and  sitles  should  be  nearly 
the  same,  to  give  a  regular  deposit  of 
metal  at  both  eiLtreinitiea  of  the  ob- 
ject. The  upper  ledge  of  the  trough 
cjirries  two  Imvss  rods  all  round, 
which  do  not  touch  one  another,  one 
above  the  other,  so  that  other  metaUio 
rods,  being  put  iicross,  will  rest  upon 
the  higher  or  the  lower  nwl,  but  not  on 
Ixjth  at  the  same  time.  Each  rod  is 
connected  with  one  of  the  poles  of  the 
battery  by  conducting  wires,  the 
points  of  contact  of  which  should  be 
perfectly  clean.  Tlie  nxl  which  sup- 
ports the  articles  to  be  silvered  is 
connected  with  the  negative  pole 
represented  by  line  in  most  batteries ; 
and  the  other,  supporting  tlie  an<xles, 
is  attached  to  the  positive  pole,  which 
is  carbon  wiUi  Bunsen's  elements, 
copper  for  DaniaU's,  and  platinum 
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with  Grove's  oells.    A  certain  number 

of  spown.s  iind  fork?!  fixcil  to  a  rfnl,  b}- 
rneana  of  copper  wiref<,  are  «'leanHe<l  at 
the  dame  time,  and  the  rod  is  placed  . 
upon  the  Mg^tive  oondueting  rod  of 
the    trough.     Then,   &cing  these 
vrticlM,  Jiang  upon  the  positive  con- 
ducting wire  of  the  trough  another  ; 
DMtiUw  rod  to  which  the  ■uahle  sflw  I 
loode  is  attached  like  m  flag.  Neart/ 
3ome«  ntiother  series  of  npoons  and 
forks,  faced  by  another  soluble  anode, 
in  such  a  manner  that  each  row  of  | 
•poona  and  forks  w  between  two 
ini  •  L  -'.    The  articles  U>  Ik?  silvered  all 
rest  upon  the  netyative  conducting  nxl, 
and  the  aoluble  auodeti  upon  the  posi- 
thre  one.   This  disposition  is  for  oh- 
taining  an  equal  deposit  upon  all  the 
pieces.    The  objectn  require  turning 
upside  dowu  during  the  operation,  in 
erder  to  prevent  a  thidcer  deporit  on 
the  lower  parts,  as  the  richest  part  of 
the  solution  is  the  deTHCst,  mid  there-  ' 
fore  lies  neiir  the  bottom  of  tlie  trough.  ' 
The  donner  byers,  being  richer  in  ! 
metal,  deposit  it  more  abundantly  ' 
upon  the  direction  which  they  follow, 
and   form  trn«»\e.s"  which  cannot  \yc 
tiiled  by  the  ligiiter  and  ixxjrer  cur-  i 
rents.   It  is,  therefore,  advantageoiis 
to  keep  the  ohjectsin  constant  motion.  I 
In  this  case  the  frame  Rupp<»rtinc:  the 
articles  does  uot  rest  upon  the  trough, 
but  is  suspended  above  the  hath,  and 
receives  ii»  motion  £romasmi^eooen< 
trie,  or  other  motive   |x)wer.  The 
silver  deixjsit  will  adhere  strongly  if 
the  articles  have  been  fully  amalga- 
mated  in  the  solution  of  nitrate 
of  iii<T(  ury,  and  liave   remainetl  in 
the    luth    12-16    hours,  accortling 
to    the    intensity  of    the  cmreut. 
The  silvering  will  be  the  better 
and  finer  as  the  intensity  of  the 
rnrreiit  is  weaker,  up  to  a  certwn 
Umit.    A  suthcient  quantity  of  silver 
may  be  deposited  in  S-4  hours,  but 
the  result  is  not  satisfactory,  and  the 
buniishint;  is  very  difficult.  When 
the  articles  have  acquired  a  film  of 
sflver,  they  tan  sometimes  removed 
from  the  Iwth  and  thoroughly  scratch- 
brushed,  cleansed  in  alooholjl  or,  pre- 


fcm>>Iy,  in  a  hot  sOvering  bath,  thenee 

agjiiii  fttHsed  thniugh  the  mercurial 
solution,  an«l  finished  in  the  former 
cold  electro-bath.  This  first  scratch- 
brushing,  which  is  not  always  neoea- 
ssry,  olnriates  the  tendency  of  certain 
alloys  to  assume  a  cr>'st;illine  appear- 
ance, and  corrects  imperfections  of 
thedeansiug  process.  £3eotro^ver> 
ing  VjAths  do  not  gensnUsr  wotk  ao 

wt-'ll  wlicn  freshly  prepared  as  wlien 
they  liave  Ijeen  usetl  for  a  certain  time  ; 
the  deposit  is  often  granulated,  bluish, 
or  yellowish.  It  is  therefore  desimMe 
to  mix  a  portion  of  old  li<juor8  vnth 
those  recently  prei)are<l,  or  new  baths 
may  iM:x^uire  an  artificial  age  by  boiling 
them  for  »  few  hours,  or  adding  to 
them  one  or  two  thousandths  of  aqua 
ammonia. 

JiesitU  and  Heuriftt. — Bv  reserves 
certain  parts  of  a  metallie  arlHdei,  which 
may  be  already  covered  wi than  electro- 
dc|>osit  on  it**  whole  surface,  are  coated 
with  another  metal.    To  gild  the  parte 
in  relief  of  an  object  m  which  the 
l)ody  is  silvered,  make  a  gold  reserve, 
Hiul  use  a  silver  reserve  for  silvering  of 
certain  [larts  of  a  body  already  gilt. 
This  requires  a  little  practice  and  care, 
and  a  firm  hand  to  make  thin  linea 
with  the  hair  pencil.  Thoroughly 
.scratch-brush  and  wipe  the  object  ;  the 
parts  intended  to  have  the  primitive 
ookmr  must  he  covered  by  m  hmdi 
with  resist  varnish  :  dry  in  the  air,  or 
in  a  stove,  or  upon  a  gentle  fire  until 
it  no  longer  feels  sticky.    Place  in  the 
bath  ;  the  galvanic  deposit  will  only 
coat  those  parts  unprotected  by  the 
1  varnish.     The   teni|x?n»turc   of  the 
bath  should  Ik?  low  and  the  current 
I  weak,  for  fear  uf  having  rough  lines 
where  the  deposit  touches  the  varnish, 
from  the  latter  becoming  softened,  or 
from  bubbles  which  are  disengaged  at 
the  native  pole  under  the  action  of 
a  strong  electric  cnirent^  Wbeo  tht 
deposit  is  completed  remove  the  renii 
varnish  with  warm  essence  of  turpen- 
I  tine,  and  afterwards  with  tepid  al- 
cohol; gaseUneorbenzoleare  preferable 
as  they  rapidly  dissolve  in  the  oold 
nearly  all  resinous  and  £attj  hodieBy 


Digitized  by  Google 


Elkctiio-Pi^ating  :  iletiisUi  and  Rchcrveii. 


or  the  varaiBh  may  be  destroyed  by  a  i 

l-rief  iniiner^ion  in  concentratetl  sul-  { 
phurie  acid  when  cold.  It  often  hap- 
peiu  that  aevenil  colours  aud  metaU 
mve  to  be  placed  upon  the  aimeobjeot 
euch  as  silver  with  both  a  bright  and 
a  dejid  lustre,  and  yellow,  green,  red, 
white,  or  piak  goldti,  or  platinum. 
VenuuMi  ere  eleo  employed  for  evoid* 
ing  the  deposit  ol  the  precious  metals 
upon  tboee  parte  whica  do  not  need 
them. 

Ruist  or  JUterve  Vamuhe9, — ^Dia- 
aetn  m  boiled  liiiaeed-oil  or  eaaenee  of 

turpentine,  rosin  or  copal ;  if  these  var- 
nishes are  not  sufficiently  coloured  to 
diiitiuguihh  the  places  where  they  have 
been  hiid  on,  mix  with  them  therefore 
acerUun  proportion  of  red -lead,  chrome 
yellow,  or  prussian  blue,  which  at  the  i 
aauie  time  facilitates  their  drying. 

^nodet. — Should  the  anodes  beoome 
biadt  during  the  passage  of  the  electric 
current,  the  Holutiou  cont*iinH  too  little 
potaasiimi  cyanide  aud  too  much  silver.  < 
In  this  case  the  deposit  !§  adherrat,  j 
but  too  dow,  and  the  bath  loses  more 
silver  than  it  can  gain  from  the  anotles. 
Carefully  add  sufficient  potawtiium  cya- 
nide. If  the  anodes  remain  white 
during  the  onrrent  the  proportion  of 
potassium  cgranide  in  too  great,  the 
deposited  silver  is  often  without  ad- 
herence, and  the  anodes  lose  more 
metel  than  is  depialted;  add  sOw 
salt  until  it  dissolTes  with  difficulty. 
When  in  go<wl  working  onler,  the 
soluble  anodes  become  grey  during  the 
pasaage  of  the  sketricity,  and  white 
when  the  circuit  is  broken.  l%e 
specific  gravity  of  the  hath  may  vary 
from  5'^  to  15°  B.  for  salts,  aud  still  i 
furnish  good  results.  There  is  a 
sinqplaei^  rapid  process  for  asoertain- 
ing  the  state  of  the  Iwth,  and  estab- 
lishing the  projKT  mtio  between  the 
silver  and  the  cyanide.  About  ^  pint 
of  the  liquor  is  put  into  e  tall  glass, 
and  a  solution  of  \  os.  silver  nitrate 
in  3  oz.  diiitilled  water  is  poured  into 
the  former,  drop  by  dro^.  If  the  white 
precipitate  produced  is  rapidly  dis' 
solved  by  stirring,  the  liquor  is  too 
rich  in  cgfanide,  or  too  poor  in  silver ; 


should  the  precipitate  remain  undis- 
solved after  long  stiiring,  the  liquor  is 
too  rioh  in  silver  and  t<x>  f)Oor  in 
potai^tiium  cvauide.  When  the  precipi- 
tate is  dissolved  but  slowly,  the  liquor 
is  in  the  best  condition. 

Frotted  Silver. — l^ip  the  article  in  a 
solution  of  nitric  acid  aud  water,  half 
and  half,  for  a  few  minutes,  then  wash 
well  in  clean  water,  and  dry  in  hot 
sawdust.  When  thonmghly  di-y,  brush 
tlie  sawdust  away  with  a  soft  brush, 
and  burnish  the  parts  required  to  he 
bright. 

Bright  lAistrc. — Carbon  biaulphide, 
in  small  proportion,  iiajxirta  a  bright 
lustre  to  electroplated  articles.  Put 
1  oz.  carbon  bisulphide  into  »  pint 
bottle  containing  a  strong  silver  solu- 
tion with  cyanide  in  excess.  The  l)ot  tie 
should  be  repeatedly  shaken,  ami  the 
mixture  is  ready  for  use  in  *  few  dsys. 
A  few  drops  of  this  solution  may  be 
poured  into  the  platint,'  Kith  (X'caftion- 
ally,  until  the  work  apnears  suihcieutly 
bright.  The  Usulpmae  solution,  how- 
ever, must  be  added  with  care,  for  tui 
excess  is  apt  to  spoil  tlie  solution.  In 
plating  aurftices  which  cannot  ejvsily  be 
scratch-brushed,  this  brightening  pro- 
oess  ii  veiy  ssnriceable.  Care  must 
be  taken  never  to  add  too  much  at  e 
time. 

Preventing  Electro  •  aUvtr  turning 
FeBbw.— TUs  change  of  colour  is  due 
to  the  deposit,  by  galvanic  action,  of 
pure  silver  and  of  suIh  vanide,  wliich  is 
rapidly  decomposed  aud  darkened  by 
light.  It  is  therefore  neosssaxy  to  re- 
move the  subcyanide  by  one  of  the 
following  methtnls  :  (a)  The  articles 
are  left  immerseti  in  the  Imth  for  some 
time  after  the  electric  current  has  been 
intemipted,  when  the  mlver  sub- 
cyanide  is  dissolved  by  the  potassium 
cyanitle. 

(6)  Having  smeared  the  objects  with 
a  paste  of  boex,  thqr  sre  heated  in  e 
muffle  until  the  salt  fuses  and  dissolves 
the  Hulx:yanide.    This  prooosB 
aud  softens  tiie  metal, 
(c)  The  poles  of  the  battery  are  in- 
I  verted  for  a  few  SSOOnds,  tliat  is  tt»  sjiy, 
i  the  artidfis  become  soluble  anodes,  wid 
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Um  tleetrio  eurront  oarriM  amy  the 

silver  subcyanide  in  preference  to  the 
metal ;  this  openition  nhould  Vx^  very 
short,  otherwise  the  silver  will  eu- 
tirdy  abandon  the  objeeta^  and  wfll 
ooat  the  silver  sheets. 

Bumuhintj.  —  By  burnishing,  the 
roughness  oif  aa  object  is  flattened 
down  until  the  mirBoe  la  nnooth  and 
polished,  like  a  looking-gbHW.  Bur- 
nishing is  an  irn|vortant  operation  for 
electn)-dcjx>sit8  which  consist  of  a 
multitude  of  small  crybtals  with  in- 
tflrvala  between  thenij  and  with  fsoets 
refleotiBg  the  light  in  every  direction. 
The  deposited  metal  \a  hanicned,  and 
forced  into  the  pores  of  the  under- 
lying metal,  and  ttie  durahOity  ia  thua 
iiMii  iwiMwl  to  audi  an  extent  wat  with 
the  K»rae  amount  of  silver  a  burnished 
article  will  last  twice  as  long  as  one 
which  has  not  been  ao  traated.  The 
inatruments  employed  for  burnishing 
are  ma<lo  of  different  materials,  and 
must  be  of  great  liardncHH  and  a  perfect 
polish.  Such  are  hardened  cast  steel, 
agate,  flinty  and  Uoodatone.  For  me- 
taUic  electro-deposits,  steel  and  blood- 
stones are  especially  employoti.  There 
are  several  qualities  of  bloodstone  ;  its 
grain  ahould  be  cloee,  hard,  and  with- 
out seama  or  veins  ;  it  should  leave  no 
white  lines  on  th<'  burnished  parts,  nor 
take  oil'  any  metal,  and  its  colour 
should  be  of  an  intense  black*red.  The 
ateel  must  be  fine  and  close  grained^ 
and  perfectly  polished.  Should  the 
polish  of  any  burnishing  tool  alt«r  l)y 
use,  it  is  restored  by  friction  upon 
ft  doB  or  leather  attaobed  to  »  wooden 
block  which  is  fixed  to  the  bench. 
The  leather  is  coveretl  with  polisliing 
rouge  in  impalpable  powder,  or,  prefer- 
Mjt  witb  pure  alumina  obtamed  by 
ammonia  alum  in  a  forge 
fire.  Venetian  tripoli,  rotten -stone, 
tin  putty,  emery,  or  many  other  hard 
attbatanoea  finely  powdered  may  be  em- 
ployed. The  bumiahing  toob  arc  of 
wrious  shapes,  such  a.s  a  lance,  a  tooth, 
ftknife,  a  half-sphere,  or  a  dog  s  tongue, 
and  a  considerable  stock  is  necessary. 
The  bumiBhing  ia  divided  into  twodia- 
tinot  opeimtiooa ;  the  firat  oooaiata  in 


roughing,  and  the  aaoood  in  finiahing. 

The  tools  for  the  first  have  a  sharp 
edge,  wliilst  for  the  second  operation 
they  have  a  rounded  surface.  The 
toon  for  the  hand  or  the  lathe  are  fixed 
by  copper  ferrules  into  short,  round 
wtXKlen  handles,  so  that  the  hand  is 
not  influenced  by  their  weight ;  the 
toola  for  the  arm  or  the  vice  are 
fastened  to  wooden  handles  sufficiently 
Icmp  to  rest  their  slender  part  upon 
the  arm  or  the  shoulder,  the  stouter 
lower  portion  is  grasped  by  the  hand. 
Tlie  bumishiDg  toola  and  the  objecta 
must  be  frequently  wetted  by  certain 
solutions,  some  of  which  facilitate  the 
sliding  of  the  instrument,  or  with 
othera  which  have  a  chemical  aetioii 
upon  the  shade  of  the  bnmiahed 
articles.  Of  the  first  are  pure  water, 
soluUona  of  aoap,  decoctions  of  linseed, 
and  infuAona  of  the  roots  of  manh- 
mallowor  liqnorioe ;  the  second  indudea 
winc-lecs,  cream  of  tartar,  vin^ar, 
alum  in  water.  When  burnishing  gold 
applied  uponelectro^epoaits  of  copper, 
aa  in  gilding  witha  dead  Inatre  by  that 
method,  use  pure  wat«r  for  fear  of 
producing  a  disagreeable  red  shade. 
A  solution  of  green  soap  is  sometimes 
preferred  by  opemtora,  although  when 
old  it  imparts  an  unpleaaant  tinge, 
owing  to  the  sulphides  of  the  liquor. 
When  the  burnishing  is  completed, 
the  Burlaoe  ia  wiped  longitudinally 
with  a  soft  and  old  calico  rag.  The 
polish  obtained  by  burnishing  is  called 
black,  when  it  reflects  the  rays  like  a 
mirror ;  and  should  the  presence  of 
mercuiy  or  e  bad  depoait  prevent  tlie 
tool  from  producing  a  bright  surface, 
the  object  is  said  to  be  greasy.  Articlee 
which  have  been  previously  polished, 
and  which  generally  receive  a  ▼sty 
trifling  depoait,  are  not  burnished,  but 
rubbed  with  chamois  leather  anil  the 
best  quality  polishing-rouge.  Too  thick 
or  too  rapid  electro-deposits  cannot  be 
burnished,  but  must  be  polidied  by 
rubbing  with  a  leather  and  a  mixture 
of  oil  and  powdered  pumice,  tripoli, 
or  tin  putty.  Coarse  powders  are 
uaedftt  the  beginning,  and  impalpable 
onea  at  the  end  cl  the  operation. 
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Poliihed  tSiftr  dmptrntm  mn  vaan . 
igiewUe  to  the  eye  Uwo  bumialied  ' 

ones  ;  but  tlie  hanlenine  of  the  ItttUr  . 
renders  them  more  UuraWk* .  ' 

Silvtring  Britannia  Mtlal^  Pewier^ 
and  all  OombmatkmM  of  Lead  md  \ 
Tin. — Thefe  are  best  placed  in  a  solu- 
tion containing  a  gCKxl  ileal  of  free 
cyanide,  and  the  deposit  should  be 
nfrid  at  lint.  The  wasbob  at  the 
•Dode  should  be  about  three  times  that  | 
required  for  Gterman  silver,  and  the 
hattciy  power  strong,  but  not  too  in- 
teoM.   It  isbettomottodiiturbtheee  I 
arfeideein  the  solution  «t  the  beginning  ' 
of  the  dep>!*it.    Afterwards  they  may  ' 
be  shifted  for  obtaining  a  uniform  coat. 
If  the  articles,  when  they  have  been  a  \ 
diort  time  in  the  pkting  beth,  preeeot 
an  unequal  surface,  remove  them,  and 
brush  over  again  as  l^efore ;  then,  after 
well  rinsing,  return  quickly  to  the  bath,  , 
•ad  eDcyw  tliem,  if  poesibie,  to  remain  | 
without  further  disturbance.  | 

Stlrrrin'j  Copper  Inrfots. — The  prin-  ' 
cipal  diihcultiee  in  plating  copper 
ingots  are,  to  bring  the  sur&oee  of  the 
eoppv  and  dlTor  into  fuaon  at  the 
same  time,  and  to  prevent  the  copper 
from  scaIin^; ;  for  which  purpoHea  fluxes 
are  u^ed.    The  surface  of  the  copper  > 
on  vriluch  the  rilver  is  to  be  fixed  must  | 
be  made  flat  by  filing,  and  should  be 
left  rough.    The  silver  is  fir«t  annealwl 
and  afterwards  pickled  in  weak  spirit 
of  «lt;  it  is  planished,  and  then 
scraped  on  the  sur&oe  to  be  fitted  on 
the  copper.    Tlieise  prepared  surfaces 
are  anointed  with  a  solutiou  of  borax, 
or  strewed  with  fine  powdered  bons  I 
Haelf,  and  then  oonfined  in  contact  \ 
with   each   other  by  binding  wire. 
When  they  are  exposed  to  a  sufficient  : 
degree  of  heat,  the  flux  causes  the  I 
■nriiMee  to  fuae  at  the  aune  time,  and  | 
when  cold  they  are  firmly  united. 
Copper  may  likewise  be  plated  by  hciit- 
ing  it,  and  burnishing  leaf  silver  upon 
it;  10  may  iron  and  bran. 

(6)   The  direct  way. — The  article 
should  fii^t  be  renderetl  free  from  rust 
by  rubbing  with  emery-cloth,  or  by  i 
dipping  it  into  a  pickle  composed  m  ' 
■alphitno  aoid  2  oa«,  hjdrochlorio  add 


1  OB.,  water  1  gd.   After  the  article 

has  remained  some  time  in  this  pickle, 
it  should  \ye  taken  out  and  the  rust  re- 
moved by  a  brush  and  wet  sand.  If 
the  oxide  cannot  be  easily  cleaned  off, 
it  must  be  returned  to  the  pickle.  As 
soon  as  the  article  is  rendered  bright, 
it  is  washed  in  a  Holution  of  .scxla,  for 
the  purpose  of  removing  all  grease. 
Lastly,  it  is  well  rinsed  m  hot  water, 
and  immediately  placed  in  the  plating 
solution,  which  should  contain  only 
about  one-fourth  as  much  silver  as  that 
osed  lor  plating  copper  and  biasi 
articles.  The  battery  power  must  abo 
be  weak.  Wh«>ii  the  object  rweives  a 
slight  coating,  the  process  may  be 
carried  on  more  rapidly  by  increasing 
the  batteiy  power,  and  by  placing  Uie 
article  in  a  much  stronger  plating  bath, 
using  al>out  1  oz.  silver  in  a  gallon  of 
solution.  The  indirect  nuthod  consists 
in  fint  ooating  tha  iron  with  oopper, 
which  insures  success.  Copper  ad- 
heres  firmly  to  iron,  but  silver  does 
not ;  hence  copper  acts  the  part  of  a 
go-between.  After  the  article  has  been 
cleaned,  aa  above  described,  it  is  coated 
with  copper  by  placing  it  in  a  solution 
composed  of  pirbonate  of  potassium  4 
oz.,  sulphate  of  copper  2  os.,  Uquid 
ammonia  about  2  os.,  cyanide  ol  potaa- 
«ium  n  oz.,  water  about  1  gal.  The 
sulphate  of  copper  may  l)e  dissolved  in 
warm  rain-water,  and,  when  cold,  the 
cerbonata  of  potaasa  and  ammonia 
added  ;  the  precipitate  when  formed  is 
redissolved.  The  cyanide  of  potassium 
should  now  be  added,  until  the  bluish 
odtar  disappears.  Should  any  pr^pi- 
tata  be  found  in  the  bottom  of  tlia 
vessel,  the  clear  solution  iiiny  l>e  poured 
off  from  it.  The  solution  is  worked 
cold,  and  with  moderate  battery  power. 
Let  the  article  remain  in  the  bath  until 
a  thin  film  of  copper  is  de{X)sitod,  then 
remove  cjuickly,  rinse  in  hot  water,  tvnd 
place  in  the  silvering  solution,  where 
the  proceas  may  go  on  as  rspidfy  as  if 
plating  a  copper  article. 

Tin. — (a)  Argentine  is  a  name  given 
to  tin  precipitated  byralvanic  action 
from  ita  solution.  Tms  material  is 
usuaUly  obtained  bjy  immersing  plates 
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of  Jirinc  in  a  solution  of  tin  containing  (t 
grui.  (about  90  gr.)  of  the  metal  to  Uie 
litre  (0'88  qt.).  In  thbmjtin  scrap 
oanbeutiliaed.  To  apply  the  argentine 

accortling  to  Marino's  procesa,  a  bath  is 
prepared  froiuargentineandacid  potash 
tartrate  rendered  aoluble  by  boric  add. 
Soda  pyrophoHphate,  ammonium  chlo- 
ride, or  cnu8tic  Ho<la,  may  be  substituted 
for  the  a<:i<l  Uirtnite.  The  bath  being 
prepared,  the  objecta  to  be  coated  are 
plunged  therein,  firat  having  been 
pickled  and  scoured,  and  they  may  be 
subjectoil  to  the  action  of  an  electric 
current.  But  a  simple  immersion  ia 
enough.  The  bath  for  this  must  be 
brought  to  ebullitiim,  and  objects  of 
eopper  or  hn\n.H  or  coated  therewith 
may  be  immerbed  in  it. 

(h)  The  bath  is  composed  of  nin  or 
distilled  water,  110  gal.  ;  pytophoe- 
pliate  of  soda  or  p<4iwh,  1 1  lb.  ;  crj'R- 
talli.sed  piotochloriile  of  tin,  21  oz. ;  or 
18  oz.  of  the  same  salt  fused,  in  order 
to  have  it  free  from  an  exoeaa  <d  mad ; 
put  the  water  into  a  tank  entirely 
lined  with  anmles  of  tin  sheets,  united 
togc-tiier  and  connected  with  the  posi- 
tive pole,  carbon  or  copper,  of  the  bat- 
tiiy.  Then  introduce  ^lie  pyrophos- 
phat'\  ixihI  stir  it  in  ;  wlien  di.ssolved, 
the  tin  pi  ot<x^liloride  is  put  into  a  sieve 
of  copper  half  immersed  in  the  solu- 
tion. A  milky-white  precipitate  is 
produced,  wliich  <Ht«ippcar8  after  con- 
tinued iigitjition.  When  the  licpiid  has 
become  clear  and  colourless,  or  only 
ilightly  yellow,  the  bath  ia  ready ;  then 
place  ufton  transverse  metallic  rods, 
connected  with  the  negiitive  p<)l<\  the 
previously  cleaned  objects  which  are  to 
ne  tinned.  The  anodes  are  not  suffi- 
cient U)  keep  the  bath  saturated ;  when 
the  dejiosit  is  too  ^^low  add  small  jx)r- 
tions  of  e^^ual  weights  of  tin  salt  and 
pyrophosphate  ;  put  in  by  the  aid  of 
the  sieve,  as  if  fragments  of  proto- 
chloride  fall  to  the  bottom  of  the  bath 
they  become  covered  with  a  crust, 
which  prevents  their  solution.  The 
tinning  thus  obtained  upon  any  kind 
of  metal  h  qu'xic  resisting,  and  has  a 
whit<e  and  deu<l  luet  ic  n-f^cniblin^  that 
of  ailver.    A  bright  lustre  may  be  ub- 


I  tained  with  the  scratch -bnish  or  the 
burnishing  tool.  The  reduction  of 
these  baths  requires  an  intense  cur- 
rent, and  the  working  of  the  betteriss 

is  expensive.    (And  sfc  page  131.) 

Galvanoplasm.  Tbjck  De- 
posits.—  Galvanoplasm  consists  of 
depodts  with  sufficient  thickness  to 

form  a  resisting  IkxIv,  which  may  be 
separated  from  the  objects  serving  m 
moulds,  and  which  will  preserve  tlie 
shape  and  dimensions  of  the  model. 
A  ststue  of  plaster  of  Paris,  wood 
'  sculpture,  an  impress  in  wax,  fruit, 
j  and  similar  things,  may,  after  certain 
preparations^  be  oovered  ifith  eleetro- 
I  deposits,  for  instance,  which  vrill  give 
a  deposit  representing  the  same  shape 
and   dimensions.    In  galvanoplastic 
operations  copper  is  almost  exclusively 
employed.    It  is  possible  to  have  Uie 
deposits  entirely  of  silver  and  gold  ; 
but  these  are  exceptions,  on  account 
of  the  cost  of  the  materials  and  of  the 
difficulties  of  the  operation.   The  fol- 
lowkig  is  a  summary  of  the  usual  re- 
\  quirements  :    (1)   To  apply  upon  a 
I  metallic  surface  conductor  of  electri- 
city, a  deposit  of  copper  adhering  to 
!  the  metal  underneath.    (2)  The  above 
1  ojKiration  being  complete<l,  the  two 
metals  must  be  sepanitcii  in  such  a 
manner  that  they  will  furnish  two 
identical  productions,  one  of  which 
will  Ihj  in  relief,  and  the  other  hollow, 
j  for  casts  of  me<lals,  etc.    (3)  To  Jipply 
the  electro-depottits  upon  substances 
I  not  naturally  conducton  of  electricity, 
!  but  rendered  so  by  the  process  of 
metallisation  ;    upon    ornaments  of 

elaster  of  Taris,  wax,  glass  or  porce- 
lin,  or  upon  leaves,  fruits,  and  in- 
sects.  (4)  After  the  deposit  to  separ- 
ate the  non -metallic  model  to  have  a 
perfect  Copper  copy  of  it.    For  repro- 
duction of  type  in  stearine,  gutta- 
percha, gelatine.    (5)  Or,  if  it  is  impos- 
sible to  apply  the  electro-deposit  of 
I  copper  (lireelly  upon  the  model,  make 
I  moulds  upon  wliich  a  greater  or  less 
I  number  m  copies  may  be  obtainecl. 
This  is  the  ir«'nend  case  :  The  imprint 
of  tlie  riHxlel  is  tak(!n  with  a  plastic 
subsuuice,  which  is  rendered  a  cou- 
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ductor  of  electricity,  and  upon  which 
y»  gnhuMplMtio  dflpont  it  «flboled. 
Thr  Batks.— <1)  Put  into  ft  vmmI, 

made  of  glass,  8toneware,  porcelain, 
gutta-percha,  or  lead,  a  certain  quan- 
tity of  water,  to  which  is  added  8  to  10 
par  ctut,  of  lulphuric  acid.  If  in  a 
glass  ve8i«el,  or  one  lined  with  gutta- 
percha, p<»ur  in  the  acid  slowly  and 
Btir  all  the  tune,  otherwise  the  acid, 
whidi  is  "'Hi'*^  domiwr  thHL  wfttv,  faUo 
to  the  bottom,  and  slowly  combining 
with  the  surrounding  water,  may 
cause  an  increase  of  temperature 
fuflkiHit  to  break  the  glan  or  melt 
the  gutta-perclia. 

(2")  Dissolve  in  this  liquor  aa  much 
copper  sulphate  as  it  will  absorb  at  the 
onHnary  temperature.  Stir  frequently 
with  a  ^tm  or  wooden  rod,  to  nuxtbe 
solution  ;  or  the  copper  sulphate  may 
be  put  into  a  perfi)ratetl  ladle  of  copper 
or  stoneware,  or  into  a  bag  of  cloth, 
IbDad  new  tho  aor&oe  of  the  liquid. 
When  the  liquid  refuaee  to  absorb  any 
more  crystals,  it  is  saturat^xl,  and 
marks  about  26^  B.  Baths  of  copper 
■nlphate,  while  they  are  working,  must 
always  be  kept  saturated  ;  new  copper 
sulphate  must  be  introduced  to  replace 
that  decomposed  and  forming  the 
metallic  deposit ;  for  this  purpose  sus- 
pend firom  tho  top  of  the  vessel,  and 
m  the  upjx?r  yx)rtion  of  the  liquid,  }>ag8 
filled  with  crybtala  of  copper  sulphate. 
It  is  nec^sary  to  use  good  copper  sul- 
fthnte ;  the  beet  ia  in  crystals,  aemi- 
trmeiMurent  and  of  a  fine  olue  colour. 
Its  solution  is  also  a  pure  blue.  The«e 
baths  are  always  used  cold,  and  are 
kept  in  iFoaeeb  of  aha|ne  edapted  to 
the  wants  of  the  operator.  Stone- 
ware, porcelain,  and  glass  are  the  best 
materials  for  the  purpose  ;  but  as  it 
is  difficult  to  find  vessels  sufficiently 
large,  wooden  trooi^ie  covered  ineide 
with  coats  of  gutta-percha,  marine 
glue,  or  with  a  sheet  of  lead,  are  uaed, 
pMntH  with  resist  varnish. 

Jkponi§  by  SejiMraU  Batieriet, — 
AMUr  proper  preliminary  operations, 
the  object  which  is  to  receive  the 
deposit  is  connected  with  the  conduct- 
ing wire  attached  to  the  negative  pole 
2 


of  the  battery,  zinc  generally,  and  im- 
meieed  in  tho  aolution ;  and  the  eon- 
ducting  wire  atarting  from  the  positive 

[  polo,  carbon  or  copper,  is  attached  to 
a  foil  or  plate  of  copper,  and  this 
anode  is  placed  in  the  liquor  parallel 
to  the  object  connected  with  the  Other 
pole.    This  plate  sliould  have  a  sur- 

i  face  at  least  equal  to  that  of  the  article 
to  be  covered.  The  deposit  will  begin 
immediately,  and  its  progrees  may  be 
seen  by  removing  the  object  from  the 
solution.  If  upon  a  clean  metallic 
substance,  the  deposit  of  copper  will 
be  inetantaneooa  on  every  part  of  it ; 
if,  on  the  contrary,  the  surface  on^ 
mwlerately  conducts  the  electricity,  as 
graphite,  thedepositn  will  bepn  at  the 
points  touched  by  the  conducting  wire, 
and  then  proceed  forward.  With  a 
little  practice  it  is  easy  to  ascertain 
whether  the  intenBitv  of  the  current 
corresponds  to  the  surfaces  to  be 

t  covered.  The  operation  will  be  alow 

I  with  a  weak  current,  but  there  ia  no 
other  inconvenience,  unless  the  sub- 
stance of  the  mould  is  alterable,  like 
gelatine.  Too  intenae  a  current  re- 
sults in  a  granular  deposit,  of  which 

1  the  particles  have  little  coheaion  be- 
tween themselves,  and  no  adherence 
to  the  mould. 

&impU  Aftparahu  for  Amateumj^ 
Place  the  solution  of  copper  sulpliato 
in  a  stoneware,  earthenware,  or  porce- 
lain vessel,  in  the  centre  of  which 
atanda  a  poroua  cdl  filled  with  water 
with  2  or  3  per  cent,  of  sulphuric  add, 
niid  1  per  cent,  of  amalgamating  salt. 

I  This  liquid  must  surround  an  inner 
cylinder  of  sine,  upon  the  topof  whidi 
rests  a  circle  of  brass  wire,  by  two 
crossed  bars  noldered  or  fixetl  in  four 
notches  on  the  top  of  the  zinc  cylinder. 
Suspend  from  this  circular  framework, 
projecting  over  the  copper  adution,  a 

1  certain  number  of  objects  or  moulds, 
immersed  in  the  liquid  in  such  a  way 
as  to  have  their  faces  to  be  covered 

I  near  and  opposite  to  the  cell.  Two 
small  hair  bags  filled  with  copper  sul- 
phate crystals,  should  be  attached  tO 

I  ^he  upper  e<ige  of  the  vessel. 

I     Large  AppartOut.^'to  cover  laigo 

'  K 
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Burfaoet,  use  »  bftth  oontainod  In  » 

large  wooden  trough,  lined  innde  with 
gutta-percha,  or  Imd,  or  other  sub- 
stance unacted  upon  by  the  batli.  In 
the  middle  of  the  trough  dispose  a 
row  of  cells  cloee  to  each  other,  and 
each  with  its  /iur  cylinder.  Connect 
a  thin  metallic  ribl)on  with  all  the 
binding  screwn  of  the  cylinders,  in 
contact  ai  ita  eztnoiitiea  with  two 
metallic  bands  on  the  ledgee  of  the 
trough.  The  metallic  rods  to  8uppt)rt 
the  moulds  are  placed  in  contact  with 
the  metalllo  hands  of  the  ledgea,  and 
therefore  in  connection  with  the  anoa. 
If  the  objects  are  in  high  relief,  use  a 
circular  trough,  place  the  cells  in  a 
circle,  and  the  mould  to  be  covered  in 
the  centre.  Whatever  the  shape  of 
the  mould,  its  position  should  now 
and  then  be  changed,  because  the 
lower  layers  of  the  bath  give  more 
abnndent  deposits,  owing  to  the  differ^ 
enoe  of  specific  gravity  of  the  layers 
more  or  less  charged  with  sulpliate. 
As  far  as  practicable,  maintain  the 
l^uids  in  the  hath  and  in  the  ceUa  et 
the  Mune  level ;  or  it  is  better  to  have 
that  of  the  bath  slic^htly  above  that 
of  the  cell,  to  prevent  the  solution 
of  sine  from  mixing  with  the  copper 


Pfmnu  Cells. — Pipeclay,  pastelMmrd, 
bladder,  gold -beater's  skin,  parchment, 
sail-cloth,  and  certain  kinds  of  wood 
may  be  employed,  hut  nothing  equals 
porcelain  clay,  submitted  to  a  certain 
neat,  which  hardens  the  p.'isfe  without 
destroying  its  porosity.  Wuied  made 
with  this  material  are  just  porous 
enough,  and  resist  the  actum  of  con- 
centrated acids. 

BcMeries. — Tlie  battery  wUl  work 
well  for  21  hours  ;  and,  for  four  con- 
secutive days,  it  will  ocdy  be  necessary 
to  add  small  quantities  of  add  and 
auialgaiiiating  salt,  in  proportion  to 
the  volume  of  the  cells.  Stir  the 
miztore  each  time  with  a  glass  rod. 
The  fifth  dsj,  throw  away  all  the  ex- 
citing liquors,  and  substitute  fresh  ones, 
otherwise  the  zinc  salt  will  be  so 
abundant  as  to  CfystaUise  upon  the 
sines  and  the  cells.   A  cell  maj  he 


clogged  in  two  ways  (1)  by  the 
sulphate,  which  having  an  insiiffldwimy 

of  water,  crystallises  in  the  pores  ;  in 
tliLs  case  boil  the  cells  in  water  acidu- 
lated by  sulphuric  acid .  (2 )  By  depotdts 
of  copper  caused  by  bad  working ;  dip 
the  cells  in  aqua  fortia  until  all  the 
copper  is  dissolved,  and  rinse  in  plenty 
of  water  afterwards.  1 1  is  also  possible 
to  dean  osIIb  hy  keeping  them  filled 
with  walMr,  which,  escaping  through 
the  pores,  pushes  out  the  salt«  and  the 
acids  with  which  they  are  doeged. 
OMt  1^  win  work,  hut  is  fiu*  InMar 
to  laminated  zinc,  which  will  be  uni- 
formly eorr(^de<l  instead  of  being  per- 
forated. It  sometimes  liappens  that 
zinc  is  scarcely  attacked,  even  by  con- 
centrated liquors,  and  thatamvltitode 
of  small  cavities  are  engraved  on  xta 
surface.  It  also  becomes  covered  with 
a  blackish-grey  crust,  and  no  electricity 
Is  diaangagod.  Theae  inoonfenianoaa 
occur  when  the  lino  la  too  rich  In 
lead. 

AmaiyanuUina  Salt, — To  avoid  the 
solution  of  the  noo  when  the  apparatus 

is  not  at  work,  cleanse  it  hi  dflttte 
hydrochloric  acid,  and  then  amalga- 
mate it  by  rolling  the  cylinders  in  a 
trough  filled  with  mercury. 

Aeid  JSoliU.— When  a  bath  oontaina 
too  weak  a  solution  of  copper  sul- 
phate, the  electro-deposit  is  pulveni- 
leut,  biiu)k  and  irregular.  The  same 
inoonvenienoe  occurs  what  the  liqacn 
l)ecome  too  add,  beoaiiae  they  do 
not  dissolve  enough  copper  sulphate. 
When  the  bath  is  too  acid,  add  copper 
carbonate  until  elfcrvescenoe  no  longer 
takes  place.  The  bath  should  then  he 
acidified  anew  to  increase  its  conduct- 
ing power.  The  copper  carbonate  may 
be  replaced  by  the  oxide  of  the  metal, 
which  diasolves  without  effervescence. 
If,  after  very  long  use,  a  liatli  becomes 
overlootled  with  free  acid  and  zinc  sul- 
phate, there  is  no  remedy  but  to  start 
afireah  one. 

Placing  the  Pieces  in  the  Bath. — The 
depth  of  the  Iwth  should  be  sufficient 
to  have  a  little  liquor  above  and  below 
the  moulds.  If  toe  moulds  are  lighter 
than  the  solution  cl  copper  sulphate. 
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sank  them  with  lead  pieces  covered 
with  wnish,  with  stones,  or  other 

BOD-coiHluctore  of  eleotricity.  When 
the  object  to  \*o  covered  i«  metallic, 
and  unacted  upon  by  ttie  soiutiou  of 
oopper  sulphate,  attach  Uie  conducting 
wire  to  any  part  of  ita  surface,  and  it 
will  be  rapidly  coveretl  with  a  utiifonn 
deposit  ;  if  the  mould  is  a  tion-contluc- 
tor  of  electricity  and  has  been  covered 
With  some  oooducting  sobstaaoe,  such 
aa  plumbago,  lironze  powder,  or  re- 
duced silver,  multiply  the  pointa  of 
contact  as  much  aa  |)nu:ticable,  of  the 
deotrode,  by  uniting  the  oonneot- 
mg  wire  with  a  number  of  fine  cop- 
per wires,  and  making  their  >»ent  ex- 
tranitiea  touch  the  mould  at  varioua 
places,  ^lis  method  gives  a  greater 
rapidity  of  operation,  and  a  unifonn 
thicknesH  of  def><)Hit.  It  is  especially 
necesfan'  for  nmulda  having  deeply 
indented  aurfaceS^*  As  soon  aa  the 
wswttm  is  euliieJy  oonrered  remore  the 
supplementary  wires.  If  only  one  face 
of  the  mould  is  to  receive  the  depwit, 
protect  the  other  aurfaces  by  a  reaiat 
vamish,  melted  y«Uow  was  or  softened 
gutta-percha. 

Adhc»ive  DfffOfitx  upon  Metals. — 
Metals  are  unequally  qualified  to  re- 
the  galvanoplastic  depoait ;  and 
some  srs  natoraUy  unfit  tor  it.  For 
instance,  wrou>::lit  arid  c^i^t  irf)n,  steel, 
and  zinc,  as  soon  as  iminert^ed  in  the 
solution  of  copper  aulphate,  and  with- 
out the  aid  of  electnoity,  decompose 
the  salt,  and  are  coated  with  a  muddy 
precipitate  of  copper,  without  adher- 
ence.   It  ia  ueceaaary  to  give  them  ' 
psvioaslya  thiokooatol  copper  in  the 
faayi  of  double  salts  before  submitting 
them  to  the  action  of  the  sulpliate. 
Tin,  although  presenting  these  incon-  | 
▼enienoes  in  a  much  lees  degree,  should  | 
also  be  copper  electroplated  in  the  i 
solutions  of  double  nalts,  before  going 
into  the  bath.    When  the  metal  to  ^ 
be  covered  ia  unacted  upon  by  the 
hath,  deanse  it  well,  and  submit  it  to  i 
the  action  of  the  current,  which  will 
give  a  rapid  and  uniform  depoait  ;  this 
^ould  not  be  too  thick,  otherwise  the 
suflMes  may  have  a  coarse  appearanos,  ' 


I  which  impaira  the  tineueaa  of  the  liuei; 
of  the  mould.   With  a  good  bath,  and 

a  well-regulated  electric  current,  the 
tlelicacy  of  the  pattern  will  not  be 
defaced  by  a  copper  coat  liaving  the 
thicknees  of  stout  writing  paper.  A 
I  bright  lustre  may  be  obtained  by 
scratch-brushing  or  burnishing  ;  or  by 
a  pasKii^e  through  aqua  fortis  and  soot, 
and  afterwards  through  the  compound 
acids  for  a  bri^t  his&s. 

Dead  Luttrc  Oilding  by  (ralmnO' 
pUutic   Deposit. — Adhering  galvano- 
nlaatic  deposits  give  a  very  cheap  and 
handsome  gilding  with  a  dead  lustre, 
wlu£h,althoii|^  notequid  in  durability, 
haH  the  appearance  of  that  obtained 
with  mercury.    Having  cleansed  the 
mould  if  metallic,  or  rendered  it  a  con- 
ductor if  nou- metallic,  immerse  it  in 
the  solution  of  copper-sulpliate.  and 
allow  tlie  deposit  to  actjuire  a  dead 
luatre  slightly  in  excess  of  that  desired. 
After  tins  operation,  which  may  last 
2  to  6  hours,  remove  the  article  from 
the  bath,  rinse  it  in  plenty  of  water, 
and  paas  it  rapidlv  through  the  com" 
pomia  aolds  for  a  bright  lustre,  which 
HimtiiMh  the  previous  dulneas  of  the 
appearance.  Next  rinse  in  fresh  water  ; 
steep  in  a  mercurial  solution  similar  to 
that  employed  for  gilding  by  dipping  ; 
rinse  again,  and  immerse  in  an  electro- 
gilding  bath  made  of — Distilled  water, 
2\  f?jd.  ;  soda  phosphate,  21  oz.  ;  scnla 
bifctulphite,  3^  oz.  ;  potaaaium  cyanide, 
I  OB.  ;  gold,  for  neutral  chloride,  4  oa. 
At  first,  the  current  ia  rendered  suffi- 
ciently intense  by  dipping  the  platinum 
anode  in  deeply  ;  afterwards  the  in- 
tensity is  diminidied  by  f)urtly  with- 
dm\vin^,'  tlie  ano<ie  until  the  entire 
shade  of  poUl  is  obtained.    This  gild- 
ing requires  but  little  gold,  aa  the 
frosty  dead  lustre  comes  from  the  cop- 
per.   When  the  Iustn*of  the  copper  is 
very  fine  and  velvety,  dispense  with  the 
(iipfung  into  the  coni}K)und  acid.s,  but 
the  rapid  passage  through  the  mer- 
corial  sohinon  is  always  desirable.  If 
the  deposited  gold  is  not  uniform,  or 
appears  cloudy,  it  is  proof  of  an  imper- 
fect deposit  in  the  bath,  or  of  an  in- 
suiBoient  steeping  in  the  compound 
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addo.  The  piece  should  then  be  re- 
mo/nA  from  tlw  b»th,  wadwd  in  » 

tepid  solution  of  pota&sium  cyanide, 
rinsed  in  fresh  water,  dipped  in  the 
solution  of  nitrate  of  mercury,  and 
•iMteo-gOdttd  anew.  This  gilding 
bans  banuahing  well ;  avoid  add 
waters  and  soap,  which  will  pro<luoe 
a  red  poliah,  and  use  only  the  fresh 
solutions  of  linseed,  or  of  marsh- 
mallow  root.  The  tone  of  gold  thw 
obtained  is  richer,  deeper,  and  more 
durable  than  that  produced  upon 
frosted  silver,  the  latter  being  recog- 
niaad  by  the  green  colour  of  the  bur- 
nished parts.  This  kind  of  deposit 
may  be  employed  for  binding  sub- 
stances together,  because  the  covering 
ooat  will  be  oontinnooa. 

Oalvanoplastie  Deposit*  without 
AdheMum. — After  thoroughly  cleaning 
thejpattem,  rub  it  with  a  brush  charged 
with  plumbago,  or  with  a  soft  brush 
slightly  greaaed  by  a  taUow  candle. 
The  film  of  fatty  substance  should  not 
be  seen  at  all.  The  deposit  obtained 
represents  an  inverted  image  of  the 

Eattem,  and  the  niaed  parts  become 
ollow.  Remofe  the  mould,  and  per- 
form the  same  operation  upon  the  de- 
posit ;  this  second  deposit  la  the  aocu- 
imte  reprodnotion  of  toe  ilnfcnattani. 

Bepoiito  upon  Non-MtelUc 
Substancee. — By  this  process,  porce- 
lain, crystal,  plaster  of  Paris,  wood, 
flowers,  fruit,  animals,  and  the  most 
delioateinaeots  may  be  coated.  Theae 
subfltiincos  liave  no  conductive  power 
for  electricity  ;  it  is,  therefore,  neoea- 
aary  to  metallise  them. 

IfstoaMolMm.— Thia  ooat  ahonld  be 
so  thin  as  not  to  alter  the  shape  or 
the  minutest  part^  of  the  model. 

Plumbago  (graphite)  is  generally  I 
prafsned,  and  in  moat  caaea  ita  oon-  | 
ducting  power  is  sufHcient ;  it  may  be 
apphed  in  films  thin  enough  not  to 
impair  the  sharpness  of  the  mould. 
The  plumbago  found  in  the  trade  is 
rarely  pure.  Remove  tiie  impurities 
by  digesting  for  24  houra  a  pante  ni  ulo 
of  plumbago  and  water,  with  hydn>- 
ohloric  acid.  Several  washings  with 
imkter,  and  alow  drying  in  a  atove, 


fimsh  the  operation.  If  the  plumbago 
is  in  large  lumps,  it  abooldbe  powdered 
and  passed  through  a  silk  sieve.  The 
conducting  power  of  this  sul)(<tance  is 
sufficient  when  the  surfaces  are  not 
deeply  indented ;  but  the  mould  ahouM 
be  rough  enough  for  the  ptambago  to 
stick  to  it. 

Qili  Plumbago  has  a  conducting 
power  much  greater  than  tliat  of  the 
orddnary  aubatanoe.  Prapare  ae  fol- 
lows :  In  If  pint  sulphuric  ether 
dissolve  ^  07.  gold  chloride,  and  tho- 
roughly Q^inglp  with  it  ld-20  os.  good 
plumbago.  Then  pour  into  a  ahallow 
porcelain  vessel,  and  expose  to  the 
action  of  air  and  light.  After  a  few 
hours,  the  ether  completely  volatilises ; 
stir  the  powder  now  and  then  with  a 
glass  apaicuhk  Finiih  the  diyinginn 
stove. 

SUvrred  Pfumbago. — Dissolve  3  os. 
crystallised  silver  nitrate  in  3  {ante 
distilled  water ;  mix  tiua  aolution  with 
2  lb.  good  plumbago.  Dry  in  a  porce- 
lain dish,  and  then  calcine  at  a  red 
heat  in  a  covered  crucible.  After 
oooling,  powder  and  aift.  Plumbago 
thus  metallised  conducts  electricity 
nearly  as  well  as  a  metal,  although  it 
is  very  expensive.  Bronze  powdor 
mixed  with  plumbago  is  abo  need. 

Rendering  Mouid*  Impervious  fe 
Liquids. — Porous  subfitances,  l)efore 
being  coated  with  plumbago,  are  sub- 
mitted to  a  previous  operation,  to 
rendar  them  impn  vioua,  by  oovenng 
them  with  a  coat  of  varnish,  or  by 
saturating  them  with  wax,  tallow,  or 
stearine.  For  instance,  with  a  piaster 
cast,  out  a  groove  on  the  rim  of  the 
mould,  place  in  it  a  brass  wire,  twist 
the  cikIh.  which  must  be  long  enough 
to  hold  the  cast  by.  The  cast,  bavins 
been  previously  wied,  ia  then  dipped 
into  a  bath  of  stearine  kept  at  a  tem- 
perature of  180^-212°  R.  and  a  numlxir 
of  bubbles  of  air  will  e»c'A{>e  from  the 
mould  to  the  surface.  When  the  pro* 
duction  of  air-bubblee  ia  oonaiderably 
diminished,  remove  the  cast  from  the 
bath.  When  the  axnt  is  tepid,  cover 
it  with  powdered  plumbago,  and  let  it 
get  quite  oold.   Then,  after  breathing 
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upon  ifc,  inib  tboroughly  with  m  hruBh 
oorered  with  plumbtgo  ;  and  be  careful 
that  the  surfaoee  are  completely  black 
and  bright,  without  gjny  or  whitish 
apota.  wImo  the  miwld  b  rvj 
undercut,  it  ia  difficult  to  employ 
plumbago.  In  such  cases  metallise 
the  whole,  or  the  deep  parts  only,  bj 
the  wet  way.  Soft  brushes  should 
not  be  used  lor  nibbing  plumbago. 
When  the  ^ubBtance8  to  lie  nietalliBed 
are  not  porotis,  such  as  glaw*,  porce- 
lain, stoneware,  horn,  and  ivory,  cover 
thn  with  ft  t^  OQiit  of  fwuiih, 
which,  whan  natrij  diy,  nothm  tho 
plumbago. 

MetailitcUion  qf  Ceramio  Ariida, — 
AHv  hsvingirwnuhod  the  porkkms  of 
flw  piflOO  to  be  covered,  cover  them 
with  very  finely  laminated  foils  of 
lead,  which  bend  to  all  desired  shapes  ; 
then  connect  a  brass  conducting  wire 
with  the  lead,  and  dip  the  whole  into 
the  bath  ;  copper  i»  immediately  de- 
posited upon  the  metallic  part«.  Thus 
glass  vases  may  be  entirely  covered 
with  eopper,  upon  wiiidhdeporit  layers 
of  gold  or  silver.  The  chawer  may 
penetrate  with  his  tool  to  different 
depths,  and  uncover  one  after  the 
other,  firat  (he  lajer  of  lilTer,  next 
that  of  copper,  and  at  lait  the  crystal 
itself.  The  vase  will  appear  as  if  set 
in  a  net  of  various  colours.  For  very 
fine  work,  the  gold  ornament  first 
painted  with  the  pendl,  and  fixed  in 
the  usual  manner  by  heating  in  a 
muffle,  is  put  in  contact  with  a  very 
thin  conducting  wire,  and  tlie  whole 
in  ft  copper,  silw,  or  gold 
bath,  where  the  deposit  takes  place  in 
the  same  manner  a8  upon  an  ordinary 
metal,  and  the  adherence  is  as  perfect 
aa  thftt  of  the  lUm  of  gold  upon  the 
poroelain.  The  depont  m  ftfterwards 
polishe<l,  chaied,  or  omftmented  on 
the*  lathe. 

MetaUuaHon  by  the  Wti  Way,— 
Silver,  gold,  and  platinmn,  reduced 
from  their  solutions,  have  an  excellent 
conducting  power.  Silver  is  generally 
preferred,  and  its  nitrate  is  UiiiiK)lved 
m  certain  liouide,  variftble  with  the 

"wtanoei  to  be  oovered.   Apply  the 


solutioii  with  ft  panoil  upon  the  mould, 

and  let  it  dry  ;  repeat  the  operation 
two  or  three  times.  Lastly,  expose 
the  mould  to  the  action  of  the  sunlight, 
or  of  hydr(^>n,  or  fix  it  to  the  top  of 
a  box  which  cloeea  hermetiflilljr,  tod 
at  the  bottom  of  which  is  a  porcelain 
diah  holding  a  small  quantity  of  a  con- 
centrated solution  ot  phoaphoruB  in 
carbon  bisulphide.  After  ft  few  houra 
this  solution  completely  evaporates, 
and  re<luces  to  tlie  metallic  state  the 
silver  nitrate  covering  the  mould, 
whibh  beoomeo  Unok,  ead  ii  then 
ready  for  the  bath.  When  UHed  to 
metallise  wocmI,  porcelain,  and  other 
resisting  substances,  dissolve  1  pert 
rilwidtmte  in  20  of  diitiUed  Wfttar. 
With  fatty  or  resinous  metflriali, 
which  water  will  not  wet,  une  aqua 
ammonia.  \\'ith  vei-y  delicate  articles, 
which  will  not  bear  a  long  manipula- 
tion, meke  the  oolution  in  akioliol, 
which  evapoimtee  rapidly.  Concen- 
trat€<l  alcohol  diseolverf  silver  nitrate 
but  slightly  ;  but  enough  will  be  dis* 
solved  for  metallising  flowers,  leftvee, 
and  similir  articles,  if  the  solution  ia 
aided  by  grinding  in  a  mortar.  If  the 
conducting  wire  is  tixed  to  the  mould 
before  the  metaUiaation,  the  wire  muet 
be  of  gold,  silver,  or  platiniim,  ee  the 
other  metals  rapidly  decompose  the 
solution  of  silver  nitrate  ;  but  brass 
and  copper  wires  may  be  employed 
when  the  metallisation  is  completed, 
after  the  re<lurti<'n  by  phonphorus. 

Solution  of  Pho.tphortis  in  Carbon 
Bitulphide. — Half  till  a  glass-stoppered 
bottle  with  ft  hige  neck  with  hiral- 
phide,  then  gradually  introduce  the 
phosphoruH  gently  dried  with  blotting 
paper,  and  shake  the  bottle  now  and 
then.  PhoBphorus  is  added  until  no 
more  diaaolvoB.  Thir<  preparation  re- 
quirert  great  care  in  the  liandling,  be 
cause  in  drying  upon  combustible 
materials  it  takes  fire  spontaneously. 

Platte  of  Pari§  McMs.— After  the 
original  model,  gay  a  medal,  has  been 
thoroughly  rubl)e<l  with  soap  or  plum- 
I  bago,  wrap  round  the  rim  a  piece  of 
rtottt  praer,  or  thin  lead  foil,  and  hind 
I  it  in  mica  a  meniier  thftt  the  article  to 
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be  copied,  fiwe  npwiidB,  h  «t  tbe 
bottom  of  the  box  thus  formed.  Then 
in  a  vowel  filled  withaHuffident  quan- 
tity of  water,  sprinkle  fine  plaster  of 
Pttrii  until  the  bet  portioni  reaeh  tiM 
level  of  the  water.  After  waiting  for 
one  or  two  minMt«s,  Htir,  jukI  tho  thin 
resultini;  paste  must  be  employed  im- 
mediiitel^.  With  a  painter's  brush 
give*  thinooet  of  tiiiB  paste, and  pran 
int«  all  the  recesses  ;  this  is  to  expel 
the  air  ;  then  p>ur  the  rcinain<ier  of 
the  paste  up  to  a  proper  height,  and 
allow  it  to  eet.  After  »  few  minutes 
the  plaster  hardeiM,  Mid  may  be  sepa- 
rated fnnu  the  pafxr.  Scmj)e  off  what 
has  run  between  the  paper  and  the  rim 
of  the  medal,  and  the  pleeter  oast  will 
separate  from  the  model.  Pljister  of 
PariH  mouldM  cannot  \Hi  introduced  into 
the  bath  without  having  been  previ- 
ously rendered  impervious. 

Mcnlddng  with  SUarine  and  Wax. — 
Stearine  is  melted  and  poured  upon  the 
model  when  it  is  going  to  set.  When 
stearine  is  too  new  or  dry,  it  cryhtal- 
liaes  in  oooUqg,  and  this  impairt  the 
beauty  of  the  cast.  In  such  case  it 
should  be  tnixefl  with  a  few  drops  of 
olive-oil,  or  with  tallow,  or  suet ;  if  it 
famade  too  fst,  it  will  remain  aoft  and 
difficult  to  separate  from  the  mould. 
It  should  then  l>e  mixed  with  vii^gin 
wax  or  spermaceti.  As  Hlcarine  con- 
tracts considerably  by  cooling,  its  em- 
frilojment  must  l)e  avoided  when  the 
copies  are  required  to  lie  perfectly  accu- 
rate. When  it  is  decide<l  to  make  a 
cast  with  stearine  of  a  plaster  model, 
the  latter  should  be  thoroughly  satu- 
rated with  waterorstearine  beforehand, 
and  should  also  Ije  perfectly  coat e<l 
plumbago  before  the  melted  substance 
IB  noured  upon  it,  otherwise  the  two 
will  stick  together,  and  it  will  not  be 
possible  to  separate  the  ca.'<t  from  the 
model.  Wax  may  also  be  employed 
in  the  same  manner,  but  its  price  and 
want  of  hardnem  interfere  with  its 
application. 

Moyddinff  mth  Pnsih/(  }fftn/. — This 
metal  is  a  {perfect  cuuductor  of  elec- 
trioitgr,  and  therefore  well  adapted  to 
the  production  of  homogeneouadepoaits 


of  equal  tliicikusM ;  it  ia,  however, 

seldom  employed,  on  account  of  the 
difficulty  of  the  operation,  of  itw  crys- 
talline texture,  and  of  the  presence  of 
air>bubble8. 

Fusible  alloys  are  :  (a)  Pure  lead, 
2  partf  in  weight :  tin,  3  ;  bismuth, 
5  ;  fusible  at  212^  F.  (6)  Pure  lead,  5 
parts  in  weight ;  tin,  3  ;  bismuth,  8  ; 
Kisible  at  90^F.    (c)  Pure  lead, 

2  parts  in  weight  ;  tin,  3  ;  bismuth,  5  ; 
mercury,  1  ;  fu8i))le  at  l.'i.H^  F.  (d) 
Pure  lead,  5  parts  in  weight ;  tin,  3  ; 
bismuth,  6;  mercury,  2;  fitnUe  at 
125°  F.  For  those  alloys  without 
mercury,  the  component  metals  may 
be  melttnl  together;  when  mercury  is 
employed,  it  should  be  added  when  the 
three  other  melted  metaln  h  iv«-  l>een 
reninvcil  from  the  fire.  To  obUun  a 
thorough  mixture  the  alloy  should  be 
stirred  with  an  iron  rod,  or  melted 
over  and  cast  several  times. 

Kun  the  metal  into  a  small  dinh,  re- 
move the  oxide  with  a  card,  an<l  then 
apply  the  model,  give  it  a  few  taps 
when  the  setting  takes  place ;  or  put 
the  model  into  the  dish,  and  pcmr  the 
clean  alloy  upon  it.  Or,  jml  tlu- medal 
at  the  bottom  of  a  small  box  of  iron  or 
copper,  and  buiy  half  ita  thickness  in 
plaster  of  Paris ;  then,  cover  the  n)e<lHl 
with  the  cold  fusible  alloy,  and  apply 
heat  until  melted,  when  it  is  allowed 
to  cool  off.  It  is  easy  to  separate  the 
medal  from  the  fusible  alloy,  as  the 
portion  protccte<l  l>y  tlie  j)laster  of 
Paris  may  then  l>e  grji^peil.  A  well- 
made  cast  of  fusible  alloy  is  the  best 
mould  for  galvanoplastio  operatioiit 
with  olver  and  gold.  Alloys  contain* 
ing  mercury  should  not  be  used  for 
taking  casts  from  metallic  medals,  iron 
excepted,  wMoh  would  be  amalgamated 
and  injured .  Copper  depositB  obtained 
upon  such  alloys  are  very  brittle. 
Melted  sulphur  proiluccs  very  neat 
and  sharp  casts  ;  it  is,  however,  very 
difficult  to  get  it  metallised,  and  it 
tranxfonns  the  deposit  of  copfMr  into 
sulphide. 

Moulding  with  (JUatint. — ^In  certain 
coodiUons,.  tbe  elasticity  of  gelatine 
and  gutta-percha  allows  of  removing 
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them  from  undercut  or  highly- wrought 
part?,  and  they  reacquire  the  «hape 
and  potiition  they  had  before  the  re- 
mofu.  Tbis  property  w  found  bk 
gebtine  to  a  higher  degree  tilMi  m 
gutta-perrlia,  but  it  requires  a  very 
n^nd  depi>t«it,  otherwise  it  will  swell 
ana  be  partly  divolved  bgr  too  long  an 
immemion  in  the  solution  of  copper 
Hulf)}l;itc.  Put  siiffirinnt  (•'•Inurless 
gelatine  in  cold  water,  ami  let  it  Hwell 
there  for  about  twenty-four  hours ; 
then  dnun  off  the  water,  and  hwt  the 
gelatine  upon  a  water  bath  until  it  hafi 
become  of  a  wyrupy  con»ist«njcy  ;  it  in 
then  ready  to  lie  poured  upon  the 
object,  imidi  must  be  enoaaed  in  » 
box  of  paateboanl  or  of  thin  lead. 
After  cooling  for  about  twelve  hours, 
separate  the  cast  from  the  object.  To 
eiMble  the  gdatine  to  remain  longvr  in 
the  bath  without  altantion.  Use  oneol 
tbe  following  mixtures  : — 

(a)  Dissolve  tlie  best  gelatine  in  hot 
water,  and  add  |^  of  the  weight  of 
gfililiiie  in  tannic  acid  and  the  mme 
quantity  of  rock  candy  ;  then  mix  the 
whole  tlioniughly,  and  pour  upon  the 
model  in  its  box.  After  a  few  hours 
the  gelatine  may  be  eaaily  separated 
from  the  object. 

(6)  A  mould  having  been  made  with 
gelatine  alone,  pour  on  it  a  solution  of 
water  holding  W  per  oent.  potaeh 
bichromate,  and  alter  draining,  ezpoee 
the  mould  to  the  action  of  the  mn. 

(c)  Beat  in  2  pints  distilled  water, 
the  whites  of  3  eggs,  filter,  and  cover 
the  entire  surface  of  the  gelatine 
mould  witli  tliiH  liquid.  After  drying, 
opemtc  with  the  solution  of  potash 
bichromate,  as  in  (6). 

(d)  Poor  some  vandah  nnon  the 
gelatine  mould,  drain  carefulhr,  and 
let  it  (]ry.  Tlie  best  varnish  tor  the 
purpose  is  a  solution  of  rubber  in  ben> 
sole,  or  in  earbon  btsulpliide.  The 
mould  must  be  metalliBed,  end,  when 
in  the  bath,  submitted  to  a  galvanic 
current  of  great  intensity  at  the  begin- 
ning. When  the  entire  muhn  n 
oovored  with  the  copper  deposit,  and 
gwolling  is  no  longer  to  \>e  feared,  the 
intensity  may  be  reduced. 


Moulding    witfi    (luttn  •  percha.  — 
Outta-j>ercha  w  entirely  in»t>lulil»'  in 
water,  in  weak  acids,  and  in  the  solu> 
'  tion  of  copper  sulphate.   After  pmi- 
,  flaatieo  in  boiliiig  mrter,  pbtea  of 

various    thickness^    or    lumps  are 

J  formed.     A  quantity  sufhcienl  for 

;  the  intended  mould  ie  eat  and  put 

,  in  cold  water,  which  is  gradually 
heat«Hl,  until  it  is  noft  enough  to  be 

,  kneaded  wiih  the  tingerH  like  dough. 

1  After  liavin^  pulled  the  gutta-percha 

I  in  every  duwtion,  the  edges  are 
turne<l  in  so  iis  to  form  a  kind  of  lialf 
ball,  the  convex  uiid  («ni»K>th  surface 
of  which  is  then  applied  upon  the 
middleof  the  model.   Then  the  guttn- 

I  percha  i.s  Hpnvid  over  and  fon  ed  to 
f)enetmt<'  the  «letnilK  (»f  the  ohject. 

-  The  kneading  is  coutiuucxl  so  long  as 
the  material  ramaine  sufficient]^  aoft, 

I  when  k  is  allowed  to  oool.  As  soon 
118  it  is  lukewarm,  the  gutta-perclm  is 
separated  from  the  model,  and  dipped 
into  cold  water,  when  it  hardens,  and 

I  may  then  l>e  handled  without  danger 
of  impairing  itH  accuracy. 

Mcntidin'i  in'th  the  Press. — After  the 
object  lias  been  carefully  coat^^d  with 
plumbago  or  tallow,  it  ia  put  square 
and  firm  upon  the  table  of  the  pr^, 
and  surroundisl  with  a  ring  or  fnime 
of  iron,  which  should  be  a  little  higher 
than  the  most  raised  parts  of  the 
object.  A  piece  of  gutta-perclia,  at 
leant  double  the  thickness  of  the 
pattern,  is  cut  so  as  to  fill  the  ring 

'  or  frame  of  iron,  and  then  heated,  on 
one  of  ita  faces  onfy,  before  a  bright 
fire.  When  about  two-third.n  of  its 
thickness  have  l)een  softened,  it  is  to 

j  be  placed,  soft  portion  downwards,  in 

I  the  iron  ring  or  frame,  and  the  whole 
covered  with  a  Uoek  of  metal  exactly 
fitting.    The  screw  U)  the  press  is 

I  made  to  act  slowhr  at  first,  but  with 
gradually  increased  force,  es  the  gutta- 

I  perchn  beooaes  harder  and  more  re- 

'  sifting, 

j     Moulding  mUi  a  Counter -mould. — 
,  Oast  a  thin  block  of  lead  upon  sand  ; 
hollow  outapprorimately  with  a  graver 

the  places  correKf)on<ling  to  the  reliefs 
of  the  pattern,  bearing  in  mind  the 
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desired  thickness  of  the  gutta-percha. 
Spread  over  the  pattern  a  plate  of 
gutta-peroh*  of  the  same  thioknew  all 
through ;  upon  this  pkoe  the  Ifltd 
block  ;  compresfl  by  the  screw  presB. 
Tills  process  pnxluces  excellent  rwults. 

Mouldiny  in  the  ^tove. — This  is  con- 
f«iiient  lor  brittle  ertielee  of  ptaeter 
of  Puis,  marble,  or  alabaster.  The 
pattern  is  put  upon  a  dish  of  iron  or 
earthen w«re,  a  boll  of  gutta-percha  ia 
plaoed  in  the  micMle  of  the  objeet  to 
be  moulded,  and  the  whole  is  placed 
in  a  stove,  where  the  temperature  is 
just  sufficient  to  melt  the  gutta-percha, 
which  softens  and  penetoates  all  the 
deteilfl  ;  when  it  has  sunk  completely, 
remove  it  from  the  stove,  and  allow  to 
cool  off  until  it  still  retains  sufficient 
elasticity  to  be  eeparated  from  the 
patteni. 

Moulding  hy  Hand, — The  foregoing 
process  doo*  not  suit  objects  which 
will  not  bear  the  heat  of  the  stove ; 
lor  tooh  artiolee  heat  the  gutta-peroha 
dowlj  until  it  becomee  a  semi-fluid 
paste  ;  pour  a  sufficient  quantity  of  it 
upon  the  pittern  previously  placed  in 
an  ixx>n  frame  or  ring.  After  a  few 
minutoB,  knead  it,  with  wot  or  oiled 
fingers,  to  make  it  jxinetrate  all  the 
details  of  the  pattern  until  it  scarcely 
yields  to  the  prcasure.  lu  removing 
the  mould  from  the  pattern,  out  off 
all  the  useless  parts  of  the  gutta-percha, 
and  especially  those  wliich  may  have 
paraed  under  the  pattern  and  bind  it. 
nien  the  proper  poeitioQ  and  shape  of 
tiieOOfered  [>attern  mustbeascertiiined, 
so  as  not  to  break  the  model,  or  tear 
the  gutta-percha.  In  moulding  with 
the  press,  gutta-percha  of  the  best 
quality  ii  generally  employed.  For 
mouldinpj  hy  sinking  or  kneiiding, 
gutta-percha  should  be  mixL'd  witli 
certain  subbtauces  to  increase  itn  fuai- 
faiHty,  such  ee  liMeed-oil,  laid,  taUow, 
or  yellow  wax.  Their  proportions 
should  never  be  over  one-third  of  the 
total  weight.  The  mixture  with  lin- 
fleed-oO  is  made  by  heating  in  a  kettle 
1  part  linseed^nl,  and  when  its  tern- 
pomture  hiifl  readied  190°-212'^  F., 
aild  gradually,  and  stir  in  2  parts 


gutta-percha  cut  into  small  pieces. 
When  the  whole  is  in  a  pasty  form, 
and  begins  to  swell  up  with  the  pro> 
duction  of  thick  fumes,  remove  the 
kettle  from  the  fire,  and  tlirow  its 
contents  into  a  large  volume  of  cold 
water,  where,  without  loss  of  time, 
the  paste  must  be  well  kneaded. 
While  still  hot,  place  it  upon  a  slab  of 
marble  or  stone  ;  it  mav  afterwards 
be  rolled  between  middling  warm 
rollen.  Gutta-perdia  m^  be  need  lor 
an  indefinite  length  of  time.  Mo<le]s 
of  plaster  of  Paris,  from  which  rn(niids 
of  fusible  metal  or  of  gelatine  are  to 
be  taken,  will  stand  the  operation 
much  bettvif  they  have  been  h<irdene<l 
by  being  aatursited  with  boilf«l  linsee<l- 
oil,  to  which  a  certain  pntpittion  of 
dryer  has  been  added.  They  must  be 
oiled  again  just  before  pouring  the 
gelatine  over  thein. 

Deposition  C  tidtrcut  Patterns  which  i 
ore  Sacrificed. — A  cast  of  a  human 
head  in  plaster  of  Paris  may  be  ren- 
dered impervkrae,  and  then  metallieed. 
After  a  deposit  of  copper  has  been 
etfected  on  its  surface,  remove  the 
plaster  by  boiling,  and  breaking  it 
through  the  opening  of  the  neck .  The 
copper  mould  thus  obtaine<l,  after  l>eiug 
slightly  greased  inside,  serves  as  a 
oalvanoplastic  trough,  which  is  to  be 
filled  with  the  solution  of  copper  nil- 
phate.  Suspend  bags  filled  with  crys- 
tals  of  blue  vitriol  to  the  edges,  and 
with  a  separate  battery  and  soluble 
anode,  or  with  a  porous  oeU  plaoed 
inside  the  mould,  which  is  connected 
with  the  zinc,  another  deposit  of  copper 
takes  place  in  the  cavity.  When  the 
thickness  of  the  metal  is  sufficient, 
strip  off  the  mould  or  first  defwoit. 
This  prtM^ew  is  expensive,  hut  givee 
fure  results  with  large  patterns  having 
large  raised  parts.  With  small  or 
narrow,  or  venr  orooked  objeoto, 
moulds  in  seven!  parts  must  be  ussd, 
although  the  seams  require  mending. 

Method  for  Articles  in  High  Relief 
vfiih  QuUorfercha  McMm. — If  it  is  re- 
quired  to  imitate  a  statue,  or  other 
large  article,  commence  by  making  with 
gutta-percha  a  mould  in  beveral  pieces. 
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winoh,tymf  nii  of  proper  nMrics,  imy 
be  unttaa  toother,  and  lonn  » perfect 

hollow  raoukl  of  the  pattern.  Cover 
all  theie  oarttf  carefully  with  plumbago. 
Ibke  «  dralefeon  with  platinum  wires, 
to  repreaent  the  outline  of  the  pattern  ; 
thii*  muHt  Vjc  smaller  than  the  moiild, 
!u*  it  ha8  to  be  suspended  in  it  without 
any  point  of  contact.  The  skeleton  is 
to  be  endoeed  in  themetallieed  gutta- 
perclia  mould,  and  the  whole  immersed 
in  the  galvanophii^tic  bath  ;  connect 
the  inner  surface  of  the  mould,  with 
llw  nggrtiw  pole  of  the  faellery,  and 
the  tkmwUm  of  platinum  wires,  which 
should  have  no  p>int  of  c^intact  with 
the  metallised  surface  of  the  mould, 
with  the  podtiTe  pole  ;  this  deoom- 
poees  the  solution  of  cop{)er  sulphate, 
which  must  be  plawd  in  the  mould. 
When  the  <le[x>Hit  han  r«iched  the 
proper  thickness,  remove  the  gutta- 
peraia  mould.  Inside  wfaieh  iml  be 
found  the  statue,  which  may  be  fin- 
ished at  a  very  small  expense.  T>eA<l 
wires  may  be  substituted  for  the  plati- 
imm,  they  sreoheaper,  and  nM^easOy 
be  removed,  when  done  with,  by 
melting.  But  the  execution  of  the 
process  is  not  easy,  as  it  is  very  diffi- 
eolt  to  aaoertain  that  the  skeleton 
anode  is  nowhere  in  contact  with  the 
enclortinp  mould  ;  to  avoid  such  con- 
tact, wniyi  all  the  external  parts  of 
the  platinum  anode  with  a  spiral  of 
ratilwr  thread.  As  the  ineraiae  of 
the  deposit  of  copper  reduces  the  dis- 
tance lietween  the  mould  and  the 
auode,  tiie  latter  and  the  deposit  may 
oome  in  contact,  and  stop  tlie  opera- 
tion without  any  extenor  t^pi  to 
attract  attention,  Thus,  if  in  a  trough 
holding  many  moulds,  one  point  of 
contact  were  established  between  the 
two  poles,  mould  and  skeleton,  all  the 
electricity  of  the  batter}  would  escape 
at  that  pliicc,  and  the  working  of  the 
bath  would  stop  entirely.  To  obviate 
tUs  tnoonTenience,  support  all  the 
moulds  of  the  same  bath  oy  hooks  sus- 
pended from  a  metallic  nxl.  These 
hooks  must  liave  no  contact  with  the 
metaOiMd  inrfiMm  of  the  monldi, 
moit  be  oonneoted  with  the 


negatiTe  pole  by  metallie  wires  ter> 
minated  abore  the  liquid  by  Tory  fine 
iron  wires.  The  connecting  vnren  of 
the  skeleton  anode  are  to  pass  tluxtugh 
the  Hune  opening  as  the  negative 
electrxxles,  but  without  contact,  and 
are  unitenl  to  the  positive  polf.  So 
long  ius  there  in  no  contact  l»ftweeii 
the  skeleton  and  the  interior  of  the 
mould,  the  electrie  fluid  finds  tuft' 
cieiit  |»a.-*.^Hge  through  the  several  fine 
iron  wires  which  connect  the  moulds 
with  the  liattery  ;  but,  if  any  contact 
takes  place,  the  whole  of  the  electridty 
rushes  to  that  point,  and,  being  too 
abundiiiit  for  the  small  iron  wire,  it 
heats  and  bums  it  out  rapiilly.  The 
work  is  thus  instantaneously  stopped 
for  this  mould,  and  continues  for  the 
•  ithers  ;  an<l  the  broken  wire  shows 
where  the  defe<'t  is.  The  imn  wire 
should  be  very  short,  su  as  to  burn 
n^dly.  In  olosed  moulds  and  with 
an  insoluble  platinum  anode,  the  solu- 
tion of  copj)er  sulphate  will  l»e  mpidly 
transformed  into  sulphmic  ucid  ami 
water.  Therefore  make  two  holes  at 
the  lower  part  of  the  mould,  through 
which  and  the  opening  at  the 
left  for  the  passage  of  the  electrode  a 
free  circulation  of  the  liquor  in  the 
bath  may  take  place.  When  the 
operation  is  completed,  nimove  the 
gnttJi-|xrn;ha  mould,  and  the  skeleton 
anode  must  be  pulled  out.  Close  the 
three  holes  In  the  statue,  and  file  off 
the  seams  left  at  the  juncticm  of  the 
different  pirls  of  tlie  mould. 

FUliriy  the  JJoUow  iJepotit  with  Brat 
Solder. — First  cover  the  exterior  with 
clay,  pltiHter  of  Paris,  or  Spanish  white 
mixetl  with  cliarcoal  dust,  and  dry  in 
a  stove-room.  This  coat  is  to  prt  vent 
the  copper  deposit  from  losing  its 
sliape  and  being  oxidised  by  the  heat. 
The  interior  of  the  article  is  then  to 
Ijc  tilled  with  the  softest  V»n»ss  s^jlder 
and  powdered  borax,  which  are  melted 
by  a  gas  or  turpentane  blow|npe.  All 
the  hollow  parts  are  soon  filled  with 
the  solder,  which  iuifwrtjs  to  them  as 
much  tinuness  and  durability  as  is  to 
be  found  in  cast  articles. 

Rmovino  <^  ifouM.— With  a  me- 
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tollk  moald,  after  having  rsmoved  tiia  i 
tueless  portions  of  the  depontc,  pass  a 

card  or  a  blade  of  ivory  between  the  I 
model  aod  the  deposit.  The  operation  i 
ia  the  mne  with  moulda  trf  plaatar  <tf  I 

Puis,  {xircelain,  tnarble,  glaot,  or  I 
W(hkI  ;  but  it  is  diffirtilt  to  save  a 
plaster  mould  which  hau  been  in  the 
bath,  and  whioh  is  nearly  always 
sacrifioed.  Moulds  of  wax,  stearine, 
fusible  metal,  gelatine,  or  gutta-percha 
are  s()ft«'iie«l  in  l¥)iliiig  water,  aiul  their 
separaliuu  prebCUUi  uo  diihculty  what-  ; 
OTer.  I 

FifttMna  up  the  ArticUt.  —  The 
articles  when    separated    fn)m  the 
moulds  are  generally  spotted  with 
plumbago,  grease,  oroihar  aubstaaoea 
from  tlia  moulds.   It  is  uaual  to  heat 
them,  fto  a8  to  bum  out  the  impuritiefl, 
and  to  cleauae  them  by  immersion  in 
a  pickle  of  dilute  sulphuric  acid.  The 
heating  rendara  the  copper  deposit  { 
softer  and  more  malleable ;  but  it 
may  result  in  injury  to  the  minute 
details  and  the  fineness  of  the  copy. 
Thenlbro,  lor  dalioate  worka,  it  ia 
preferable  to  clean  with  alcohol,  tur- 
pentine, or  benzole,  and  to  rub  the 
surface  with  a  stiff  brush  ;  finish  with  , 
a  (laate  of  Spanish  white  in  water,  ! 
wbi<di  let  dry  upon  the  object  before  ' 
it  is  wiped  out.    Should  any  Spanish 
white  remain  in  the  hollows,  it  may 
be  dissoWed  in  water  holding  one-tenth 
of  its  volume  of  hydrochlario  add,  | 
which  doos  not  convxlo  the  copper. 
Complete  the  ojieratioii  y>y  ringing  in 
fresh  water,  and  drying  in  sawdust  or  , 
othnwiae.    When  it  ia  deaired  to  , 
anneal  the  lu-ticles  without  injury  to 
their  surfat-e.  plunge  them  into  Vx  tiling 
colza  or  linseed  oil,  or  simply  grease, 
whioh'will  bear  a  heat  sidScient  for  I 
annaaHng,  and  will  prevent  the  oxidis- 
ing action  of  the  air.    This  ;uiiu\aling 
in  fatty  substances  is  to  be  recom- 
mended in  the  case  of  highly  undercut 
moulds  of  gutta-percha,  wUoh  may 
hav«'left  {jart  of  tlieir  Hubetance  in  the 
deep  recesses  of  the  copy.    The  gutta- 
percha is  first  softeneil,  and  then  dis- 
^iolv<•ll  in  the  fatty  material. 

Oalvanoplastio  Op«ratiofis 


with  Gold  or  fittlwr.— The  pro- 
cesses are  more  difficult  and  less  enec- 

tive  than  those  for  copper.  In  the 
case  of  non-oonducting  and  deeply- 
wrought  moolda,  aftarmvingdepoatad 
by  tha  ordinary  process  a  thin  coating 
of  copper,  the  whole  is  plunged  into 
the  silver  l»th,  which  then  works  very 
well.  After  the  separation  of  the 
copy  from  the  mould,  allow  it  to  raat 
in  a  solution  of  ammonia  or  of  very 
dilute  nitric  acid,  which,  after  a  time 
dissolves  the  copper,  and  leaves  the 
mhnr  dopoait.  Thia  rspoduetion 
must  be  imperfect,  as  there  is,  between 
the  mould  and  the  preciou.^  metal,  an 
intermediate  layer  of  copper  of  uuouual 
thiolmeaB.  Whan  the  aurfma  ara  but 
slightly  in  relief,  employ  moulds  of 
loatl,  tin,  or  fusible  metal,  upon  which 
silver  or  gold  will  dep>»<it  well  and 
without  adherence.  Leail  is  preferable 
to  the  other  metals,  especially  iHmb 
the  mould  may  Ixj  obtaiiuMl  fiy  prea* 
sure.  Cover  the  pjitterL  with  a  very 
thin  foil  of  load  larger  than  the  object, 
the  gutto>neroha  ia  applied  upon  It, 
and  pressed,  as  before  explained.  The 
lead  foil,  without  being  torn,  will 
follow  all  the  details  of  the  pattern, 
and  may  be  separated  afterwarda  with 
the  gutta-perclia  which  it  has  metal- 
lised. In.st^'ad  of  Icafl,  silver  or  gold 
foils  may  be  used,  and  are  so  thin  that 
the  seams  disappear  by  simple  pressure. 
A  somewhat  tludc  slieet  of  very  pure 
lea<l  may  Ix;  employed  for  taking 
moulds  of  engrjivingH  upon  copfier  or 
steel.  The  lead  and  the  engraved 
]dato  ara  to  be  passed  betwean  roUara, 
or  simply  pressed  under  a  aorew  presa. 

Bathn  for  Silver  and  Ooid.—The 
hath  for  silver  is  compoaed  of  distilled 
water,  1|  pint ;  potiMlum  eyanida, 
7  oz.  ;  nitrate  of  idlver,  fused,  2^  os. 
The  gold  bath  is  made  of  distilled 
water,  2  pints ;  potassium  cyanide,  6 
08. ;  neutral  gold  chloride,  2  os.  Thaaa 
baths  genenJly  work  with  separate 
batteriet<,  and  witli  anf>des  of  the  metal 
used  in  the  solution,  or  the  porous 
cells  and  zincs  may  be  put  into  the 
bath  itself,  provided  that  the  exoitinfr 
liquor  ha  a  mora  or  km  oonoanteatad 
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■olutiuu  of  putHtttiium  cyanide.  The 
sncs  mint  not  be  Mnalgraoated,  unless 
in  separate  batteries.  Green  gold  ia 
obtain».il  hy  mixing  10  jmrtw  gold  l«th 
with  1  of  Hilver  bath,  or  by  employing 
for  a  time  a  silver  anode  in  the  gold 
solution.  The  deposits  of  gold  and 
silver,  after  their  s(  |«:imtion  from  tho 
mouI<l.  nhould  l»c  lR'iite<l  and  Hcmtch- 
brushed  ]  and  a  pnjpcr  blmde  u^ay  bu 
ghreo  to  them  by  a  short  sojourn  in 
rdinaiy  electroigQdii^  or  nlvering 


o: 


EMBALMINa. 

(See  aUo  Pbubbtdto,  Taxiiumit.) 

It  hog  been  remarked  by  Dr.  B.  W. 
Richardson  that  the  ancient  methods 

of  embalming,  when  conijvuc.l  with 
the  present,  were  singularly  rough 
and  laboriouii ;  yet  in  those  ancient 
plana  are  to  be  found  the  princi|dae 
of  preservation  carried  out  in  perfeo- 
tion  —  rudely,  but  porfectly.  The 
Egj'ptian  eiubalmers  connnenced  pro- 
ceedmgh  by  extracting  the  brain  of 
the  dead  person  from  the  cavity  of  the 
skull,  tlimui^h  the  nostrils,  hy  means  of 
a  lux)k,  and  by  the  ]Kturing  of  infusions 
of  certain  drugs  into  the  cavity  of  the 
Kkull.  In  these  ways  they  ranoved  the 
brain  without  disfiguring  the  head  or 
face.  The  abdominal  cavity  was  next 
opened  with  a  sharp  Etliiopic  stone, 
and  the  intestinee  were  taken  out. 

After  the  cavity  of  the  body  was 
I  emptied  of  it.s  natural  contents,  it  was 
cluu){ed  with  powder  of  i)urc  myrrh, 
cassia,  and  other  perfumcn,  but  not 
ftunkinoense.  The  body  was  then  sewn 
up,  and  covered  with  nitre  and  natron 
for  70  days.  At  the  end  of  that  jx-riwl, 
the  body  was  removed,  washed,  and 
closdy  wrapped  in  bandages  of  cotton 
dipped  in  a  solution  of  gum  arabic, 
which  the  E^n'ptiann  Uf^ed  as  t^lue.  It 
was  now  returned  to  the  relations,  who 
enclosed  it  in  a  case  of  wood.  Fetti- 
^{rew,  who  unroUetl  many  mummies, 
IS  of  opinion  tliat,  iK'fore  the  luuidag- 
ing  was  carried  out,  the  cui  i(  le  or  scarf 
dcm  of  the  body  wtm  pec-led  utl',  the 
nailn  being  careriiUy  preserved.  The 
nailij  wetr  sometimes  gilded  ;  these 
nail.s  and  the  Iiair  were  well  preserved. 

A  second  anil  less  expensive  process 
was  performed  without  emptying  the 
ciivities  of  the  body  at  all.  The  in- 
tentinal  cavity  wajj  injecte<l  with  cedar 
oil,  and  the  whole  body  was  afterwards 
covered  with  nitre  for  70  days,  as  in 
the  first  instance. 

The  thinl  and  least  expensive  process 
was  simpler  still.  The  inside  of  the 
body  was  washed  with  a  solutiou  called 
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lyrnuw,  and  thsn  the  bodj  mm 

covered  with  natron  for  70  days.  The 

nature  of  ayrmaea,  or,  as  some  spell  it, 
Burmia,  is  not  known.  It  was  probably 
an  aromatae  solution. 

Herodotus  tella  of  another  mode  of 
preserving  the  bodies  of  the  ilead.  He 
says  of  the  Macrobian  Ethiopians  that 
they  extncted  the  moisture  from  the 
bodies  of  the  dead,  and  then,  covering 
eacli  >)CKly  w-ith  a  kind  of  plaster,  they 
decor.it^l  the  pliwtcr  with  various 
colours,  so  as  to  imitate  the  dead  us 
as  poariUe.  Then  thjsy  «n- 
the  form  in  a  hollow  pillar  of 
crystal,  and  phvce<i  it  for  12  months  in 
their  houses.  Tiie  process  led  to  the 
story  of  preservation  of  dead  in  pillara 
of  crystal. 

Upon  these  ancient  methods  of  em- 
balming no  marked  improvements  were 
made,  as  far  as  we  know,  until  c^uite 
modern  times,  although  there  were 
preiit  variations.  The  (Juanchcs,  who 
lived  on  tlie  Canary  Lslands,  washed 
the  body  for  4  days  with  water,  an- 
nmnted  it  afterwards  with  butter,  and 
covered  it  with  a  powder  composed  of 
a  dust  of  pine  trees  and  brushwood, 
called  "  bressors,"  with  pumice.  Fin- 
ally, they  wrapped  the  body  up  in 
leiAlier,  and  placed  it  in  a  cave.  A 
specimen  of  a  Ixxly  preserved  >)y  this 
plan  is  in  the  museum  of  the  Koyal 
College  of  Suigeons. 

Preservation  of  the  dead  by  the 
simple  procxjss  of  drying,  or  dcsiccvition, 
was  priu:ti.sed  by  some  comiiiunitii'.s. 
The  Peruvians  desiccated  the  bodies  of 
their  dead  in  sand.  In  Palermo,  » 
monastery  of  Capuchin  Friars  sus- 
pende<l  numljers  of  desiccated  iMxlies 
of  their  fellows  in  galleries.  Captain 
Smythe,  who  vieited  the  monasteiy  in 
1624,  reported  that  the  bodies  of  2000 
had  been  so  pre55ervo<l  in  the  building. 
A  few  years  iigo  some  ixxlies  tliat  liad 
been  long  preserved  by  desiccation 
were  exhibited  in  London. 

In  our  iniKlem  dayn  the  pn>ceHt5  of 
(lesic<;ai<»n  has  lieen  very  skilfully  and 
practically  applicil  for  the  temporary 
preservation  en  the  dead.  Faloony  is 
the  inventor  of  this  plan,  which  oom- 


I  sists  in  the  tem{x>rary  borial  of  the 

dead  in  a  fine  tsawdttSt,  charged  with 
a  sjilt  wliich  has  a  great  affinity  for 
j  water.    Zinc  sulphate  i»  the  salt  that 
^  answers  the  puroose  best.   In  oasss 
I  where  those  imo  have  died  from  infec- 
I  t  o  IS  disease  cannot  be  at  once  buried, 
^  Falcony's  plan  serves  an  all-important 
i  hygienic  purpose.     It  ia  also  most 
pnwtioal  m  instanoes  where  deoeassd 
I  persons  have  to  be  removed  some  dis- 
tance for  burial,  or  where  other  circum- 
stances demand  a  delay  in  interment. 
I    The  Burman  priests  used  for  em- 
I  balming  purposes  methods  which  varied 
j  but  little  from  those  of  the  Eg}'ptians. 
I  They  removed  the  contents  of  the 
abdomen,  diarged  the  oatil^  with 
spioes,  and  covering  the  body  with  wns 
'  or  rosin,  finally  gilded  it. 

In  the  monastery  of  St.  Bernard,  so 
well  known  to  travellers,  the  bodies 
of  dead  persons  who  ^ed  in  the 
mountains  from  cold  were  preserved  by 
2  natural  pnxjewses,  (a)  extreme  cold, 
and  (6)  slow  loss  of  water — desiccation. 
These  bodiss  are  free  of  putrefaotive 
changes,  but  they  lose  form  and  beooma 
1  shrunken  from  the  loss  of  water. 

If,  now,  we  consider  the  lesson  that 
has  been  taught  by  the  embalmar's 
art,  we  learn  that  3  distinct  methods 
of  preservation  were  thereby  discovered 
— namely,  preservation  by  the  employ- 
ment of  antiseptic  substances  ;  by  the 
plan  of  removmg  water — democatioo  ; 
I  hy  the  action  of  cold.  Up  to  the  pre- 
sent flay  no  new  principle  has  Ifoen 
added  to  the  art ;  it  has  been  improved 
in  its  details,  but  on  the  same  bases. 

,It  was  not  until  the  time  of  the 
anatomist  Ruvsch,  who  was  a  contem- 
j  porary  of  Peter  the  Great,  that  any 
I  important  change  of  detaO  was  Intaro- 
duced.    Rnyioh  oonoeived  the  plan  of 
injecting  presen'ative  fluids  into  the 
;  dead  body  by  the  blood  vessels.  The 
^  plan  has  been  adopted  for  another 
I  purpose  of  late  years,  as  if  it  mere  a 
new  invention  :  it  is  not  new  at  all. 
Ruysch  camcd  the  art  of  presen-int: 
by  injection  to  such  perfection  tiiai 
his  specimens  were  the  wonder  of  the 
I  time  in  which  he  Uted. 
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WiIliAm  Hunter  followed  Ruysch  in  i 
llie  plan  of  passing  a  preservative  fluid  | 
into  the  d«ui  Vxxiy  by  t\\v  blood  vessels. 
He  injected  by  the  arterio.s,  selecting  > 
generally  the  large  artery  in  the  thigh,  I 
eeUfid  the  femonl,  for  the  ye«el  into 
which  to  insert  the  nozzle  of  the  I 
Byringe.    His  preeervation  of  the  body 
cd!  the  wife  of  the  eccentric  Martin 
Van  Bntehell  WW  one  of  the  eurioui  I 
•vents  of  the  letter  part  of  the 
eighteenth  wntury.    The  embalmed 
remaina  of  the  lady  are  still  retained 
in  the  miueamol  the  Royal  College  of 
Smgnons,  and  prove  thet  the  emuhn- 
ment.  which  was  rather  a  prolonged 
and  complicated  affair,  was  Buccessfulin 
preventing  putrefactive  decomposition. 
The  fonnok  for  Hunter's  emtMilming 
solution  is — 1  pint  Venice  turpentine, 
2  fl.  oz.  lavender  oil,  2  fl.  OS.  rosemsij 
oil,  5  pints  turpentine  oil. 

When  Dr.  Rfduvdson  was  msking 
m  viaitto  PariB  in  1867,  he  was  shown 
portions  of  h  lady  which  had  been  pre- 
served by  some  process  which  had 
liSfei'  beTOreveslBQi  SVonithegieMn] 
appearances  hs  osaie  to  the  conclusion 
that  the  Becret  preservative  used  in 
this  auMi  wa8  notliing  more  than  sul- 
phuric acid,  and  he  aften^ards  made 
some  experiments  of  injecting  the 
ipsskIs  of  a  dead  animal  with  8\ilphuric 
acid  Hlightly  diluted,  which  showed 
liim  tliat  the  supposition  was  perfectly 
eorrect.  The  museulsr  stnMture  in 
tliese  in.stanc^  seems  as  if  it  were 
pfirtly  cliarred,  but  it  remains  quite 
*flexihle,  owing,  probably,  to  an  after 
absorption  of  water  hj  the  add  from 
the  atmosphere.  Vor  the  purpose  of 
embedrninK,  this  process,  as  it  now 
stands,  in  inapplicable  ;  but  if  by  any 
means  the  muscles  preserved  by  it 
oould  have  a  fleshy  colour  communi- 
cated to  them,  it  wouM  1)6  an  invalu- 
able method  to  the  demonslnitor  of 
anatomy,  since  by  its  means  he  oould  . 
lausuvs  careful  dissections  of  the 
natural  parts  for  many  years,  ready  at 
any  moment  for  demonstration. 

In  1854,  Dr.  Kichardson  made  the  , 
uhesivstion  that  if  liquid  nmmonia 
were  hroqght  into  oontaci  with  deed  i 


animal  struotarBS,  it  would  hold  them 
for  a  long  time  in  a  state  of  perfect 
preservation.  In  this  way,  in  a  clowxi 
box,  he  pretierved  for  a  ^p^i  many 
mouths  numerous  finely  dissected 
spsdmens,  and  ussd  thsm  from  ses- 
sion to  session  for  purposes  of  demon* 
stration.  He  also  injected  ammonia 
into  the  vessels  uf  dead  parts,  in  ordei 
to  make  it  appBoaUeas  a  pieeei  watlve ; 
but  he  does  not  think  it  would  answer 
ax  a  fluid  for  emhilminp  so  well  as 
some  other  fluids,  although  for  tern- 
rary  preservation  it  leaves  little  to 
desired. 

Simple  wood  vinegar  has  been  used 
by  some  embalmers  fur  injection  of  the 
vessels.  This  application  came  from 
an  observation  made  in  1833  by  the 
distinpruiahed  chemist  Berzelius,  who 
examiue<l  a  bo<ly  that  hiui  liet  ti  kept 
by  tliis  means  in  perfect  preservation 
for  20  years. 

At  the  time  when  Gannal's  process 
was  liefore  the  Academy  of  Medicine, 
Sucquet  presented  a  preservative  solu* 
tion  for  embalming  that  was  free  of 
arsenic.  It  was  a  solution  of  zino 
chloride.  Experiments  were  made  by 
the  Academy  with  tliis  solution,  and 
with  Gannal's  aluminium  sidphide  and 
chloride  solutions.  Two  bodies  were 
em>«dme<l,  one  by  Sucquet 's,  the  other 
by  Gannal's  prwcss.  The  bodies  wore 
burie<l  fur  14  mouths,  with  ^vuurable 
results. 

The  Brunetti  method  for  the  pre- 
servation of  the  dead  consists  of  several 
processes  :  (1 )  The  circulatory  system 
IS  desrsd  thorot^hly  out  by  waahing 
with  cold  water  tul  it  issues  quite  okar 
from  the  bofly,  <x^cupying2  to  5  hours. 
(2)  Alcohol  is  injected  so  ah  to  aljtstract 
as  much  water  as  possible  ;  occupies 
about  \  hour.  (8)  Ether  is  injected 
to  abstract  the  fatty  matters  ;  occupies 
2  to  10  hours.  (4)  A  stronj^  solution 
of  tannin  is  injected ;  occupies  for 
imbibition  2  to  10  hoars.  (6)  The 
body  is  dried  in  a  current  of  warm  air 
passed  over  heated  calcium  chloride  ; 
may  occupy  2  to  5  hours.  The  body 
is  then  perfectly  preserved,  and  re- 
sists decay.   The  Itslians  are  ssid  to 
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exhibit  spedmens  which  are  as  hard  a.s 
Htotip,  :ind  retjiin  the  .shajx-  [H-rfeftly, 
and  lire  equ;il  t<>  the  l>esl  wiix  iniMleln. 

At  a  meeiiiig  of  the  Philadelphia 
Academy  of  Natitnl  Soieooes,  Prof. 
Barheck  described  a  nuinber  of  pre- 
parations wliich  showed  beautifully  tlie 
combined  movemeuti)  of  the  cheat, 
larynx,  and  other  parts  engaged  in  the 
nechanisni  of  breathing.  Severn! 
snakes  which  had  V>eeii  tre;itc<l  with  the 
fluid  more  than  a  year  previously  per- 
mitted of  undulatoiy  and  spiral  move- 
ments. Lungs  thus  prepared  may, 
even  after  yeai-n,  be  inflate<l  by  means 
of  IkjUows.  Such  old  hititjs  were  seen 
to  swell  to  10  tiurn^  their  size  in  the 
oollapsed  state,  the  lobes  became  dis- 
tinct, the  brown  oolour  gradually 
changed  into  red,  and  the  whole  organ 
appeared  as  if  taken  from  a  fresh  body. 
SeetioiiB  of  delicate  tissues,  morbid 
formations  which  have  been  removed 
by  an  operation,  will  appear  after 
months  as  if  in  a  fresh  state,  and 
may  thus  be  preserved  for  future 
study. 

All  sorts  of  vegetable  organisms  may 
also  be  preserved  in  this  fluid.  A 
colony  of  exquiaite  fresh-water  algse, 
whieh  had  been  in  the  fluid  for  a 
year,  appeared  to  be  growing  in  the 
water.  The  Prusi^ian  Government 
purchased  this  valuable  discovery,  and 
the  Ifinister  of  Instruotion  published 
it  in  hisoffldal  organ  for  the  benefit  of 
the  scientific  world.  The  formula  for 
the  preparatiouof  the  fluid  isas follows : 
In  M  pints  boiling  water,  dissolve  3^} 
OS.  alum,  6  dr.  common  salt,  3  dr. 
saltpetre,  If  oz.  pota^^h  c;irl>onate,  2 J 
dr.  arsenious  acid.  After  < ooling  and 
filtering,  add  to  every  10  pints  of  the 
solution,  4  pints  gljoerine,  and  1  pint 
methylic  alcohol.  The  method  of 
appHcation  diHers  aceordiiij;  t<i  the  j 
nature  of  the  objects  to  be  preserved. 
Anatomical  preparatioiis  that  are  to  be 
preserved  dry  are  immersed  in  the  fluid 
for  6  to  1 J  (lays,  according  to  their  pize, 
then  taken  out  aud  dried  in  the  open 
air.  HoUow  organs,  such  m  lungs, 
etc.,  must  be  filled  with  the  preserving 
fluid,  then  laid  in  a  vessel  containing 


I  tite  same  liquid,  and  afterwards  dis- 
tended with  air,  ami  dried.  Small 
animals,  such  as  crab-",  l»e«?tles,  lizards, 
frogs,  etc.,  if  the  ualurcil  colours  are 
to  be  piesei'ved  unchanged,  are  not 
dried,  but  put  immediately  into  the 
prepanition.  The  sjime  fluid  may  be 
used  for  the  purpose  of  preserving 
human  bodies  during  tnuisportatioii,  or 
even  for  more  permaoeat  embalming. 

Dejx'rais  proposed  a  process  for 
disposing  of  dead  bodies  so  as  to 
guarantee  the  destruction  of  cSiuses  of 
infection  without  resorting  to  crema- 
tion. His  pnicess  Is  lifti*e<l  on  the 
stJit^nnent  that  at  -22:^  F.  (106°  C.)  all 
pernicious  germs  are  destroyed.  He 
utilisws  the  well-known  hat  thatssline 
solutions  do  not  boil  until  after  the 
boiling-point  of  water  has  lieen  passed. 
The  salt  he  employs  is  calcium  chloride 
on  account  of  its  cheapness,  the  ease 
of  its  management,  and  because  it  is 
antiseptic  and  timning  in  its  effects. 
On  plunging<a  corpse  into  such  a  solu- 
tion at  Oej^'Tw.  (47°  B.)  and  slowly 
raising  the  temperature  of  the  bs^  it 
is  evident  that  when  the  temperature 
piVHses  212°  F.  (lOC^r.)  t lie  water  of 
the  flesh  aud  tissues  will  evaporate. 
Continuing  the  heat,  the  body  con- 
tracts and  the  calcium  chloride  impreg- 
nates it.  The  prolonged  bath  kills  the 
disease  spores,  and  the  hardening  and 
antiseptic  properties  of  the  salt  par- 
tially embalm  the  IkmIv  ;  as,  however, 
ciilcium  chloride  is  (h  ii<|uescent,  the 
bodv  would  nut  dry  on  removal  from 
the  bath.  It  is  removed  by  immersion 
in  a  bath  of  soda  sulphate,  by  which 
th»'  lime  silt  remaining  in  the  Ixxly 
and  iucrusting  all  it«  tibrcs  liecomes 
lime  sulpliate,  and  sodium  chloride  is 
free  in  the  bath.  Then  the  body  is 
dried  either  in  the  open  air  or  in  an 

oven. 

If  the  object  be  not  so  much  to  em- 
balm or  prossrve  the  whole  body,  as 
to  preserve  animal  tassues  or  anatomical 

or  histological  specimenB,  so  that  tliey 
may  be  transported  or  shipped  in  any 
climate,  and  be  in  good  condition  for 
sul>sequent  microsoopie  examination, 
tlie  foUowiitg  method,  communicated 
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PtafBMor  Welch,  of  Bellevue  Hoe- 
pital  Medical  College  will  answer  : — 

Portions  of  the  orpins  should  l»e  cut 
iniD  nnaU  pieces  (on  Uie  average,  cubes 
•bout  1  in.  in  diemeterX  end  pleoed 
for  4  to  8  weeks  iu  Muller's  fluid. 
A  lArpe  quantity  of  the  fluid  should  be 
used,  and  it  should  be  frequently 
chenged  lor  Hm  fint  week,  until  it 
tmm  eker.   After  about  6  weeks 
the  specimens  are  removed  from  the 
Muller'8  fluid,  and  for  8  or  4  days  are 
thoroughly    washed    iu  frequently- 
elMBged  water,  until  the  water  oeaaei 
to  become  yellow  after  standing  aome 
hours  over  the  gpec-iinnnn.    The  speci- 
mens  are  then  placed,  either  in  alcohol 
or  in  a  nizture  of  2  parte  alcohol  and 
1  water,  and  after  a  few  days  are  ready 
for  cutting  for  the  microsrope.  The 
spinal  cord  is  cut  into  pieces  about 
f -in.  long,  wbkh  remain  connected  by 
the  membranea,  and  can  be  hardened 
in  the  above  manner,  but  should  not, 
as  a  rule,  remain  longer  than  a  mouth 
in  the  fluid.     Small  pieces  can  be 
hardened  rapidly  in  itrong  alcohol. 
Here  it  is   necessary  to  take  piccew 
about  J-J  in.  in  diameter,  and  to  use 
a  large  quantity  of  strong  alcohol. 
Hie  chief  erron   are,   not  uring 
a  suflkaently  l&Tfjjt  quantitj  of  the 
liardeninp  fluid,  or  in  attempting  to 
harden  too  lai^e  pieces.    It  ii  best 
to  uaaat  leaat  1  pint  (and  preferably 
more)  of  the  MiiUer's  fluid  for  6  or  8 
of  the  cube»  1  in.  in  <lianieter,  and  to 
change  this  fluid  several  times.  Tlie 
specimeuH  should  be  obtained  as  freshly 
aa  paenble  from  the  antopey.  Well- 
8toppere<l  glarta  vessels  should  l)e  umkI 
for  the  hardening.    After  tlie  speci- 
mens are  once  luuxlened  by  the  process 
iTifiribrid,  they  can  be  pieecrted  in  a 
amaU  quantity  of  alcohol,  and  can  be 
sent  packed  in  cotton-wool  ^oakoil  in 
alcohol.    The  Miiller'a  fluid  alluded 
to  ia  deeeribed  below. 

Of  the  solutions  employed  for  pre- 
aerving  anatomical  specimena,  the  best 
known  are  as  follows  : — 

Bahington$.—\  pint  wood  naphtha, 
7  pinta  water. 

Bmmetts. — 1  lb.  linc  chloride,  1  gid. 


water  ;  immene  for  2-4  days,  and  thmi 

dry  in  the  air. 

Mor'trx. — 14  or.,  arsenious  acid, 
7  oz.  caustic  soda,  20  fl.  oz.  water,  and 
■uffloient  carbolic  adtd  to  produce  opal- 
escence when  the  mixture  is  etirred ; 
add  water  to  make  up  to  TOO  fl.  oz. 
Used  for  general  disinfecting  and  em- 
balming purposee. 

Mmer'».—2-'^  oz.  potash  bichro- 
mate*, 1  oz.  8(Kla  Hul{)lmte ;  add  wator 
to  make  up  to  100  fl.  oz. 

PatginCa. — 1  oz.  mercury  chloride, 
2  OB.  eodium  chkride,  18  os.  gfjcterim, 
118  fl.  oz.  duitilled  water. 

Itt'hottht's.  —  1  oz.  saltpetre,  2  oz. 
alum,  4  oz.  calcium  chloride,  in  16-20 
ILoa.  water;  dOute  according  to  need. 

8mman*t, — Dr.  Seseman  states  that 
a  corpse  may  l»e  ma<le  to  retain  the 
natural  form  of  expression  for  months 
by  (a)  injecting  into  it  a  eolution  con- 
sisting of  4-5  per  cent,  ef  aluminium 
chloride  dissolvetl  in  a  mixture  of  '2 
parts  alcohol  of  90  per  cent,  and  1  pirt 
glycerine  ;  (6)  paLutiug  the  eutire  epi- 
dermia  with  Wtaeline.  The  quantity 
of  liquid  required  for  injection  ia  in 
the  pniportion  of  to|fli  the  we%ht 
of  the  corpse. 

Tkwaite§\ — ^1  ca.  spirit  of  wina 
saturated  with  creosote,  rubbed  up 
with  chulk  into  a  thin  pastS|,  and 
16  oz.  water  gradually  addcnl. 

Von  Fetter's.— 7  OS.  glycerine  at 
Tw.  (22°  B.),  1  OS.  raw  brown  sugsr, 
and  I  OB.  nitre ;  immene  for  some 
days. 
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Emulsifying  and 
Emulsions. 

To  emulsify  an  oil OonsiBts  in  rendonng 
it  cjipfiMi'  of  mixing  with  water  to  furni 
a  uuiforni  milky  fluid,  by  the  aid  of  an 
interrening  medium,  generally  sac- 
charine or  muoilaginooB. 

Milk  being  the  most  perfect  cmul- 
8ion  obtainable,  the  mixture  of  fat 
which  simulates  thxa  compound  muut 
donely  must  likewise  be  regarded  an 
•uperior  in  the  decree  that  these 
qualities  are  intensified.  To  Vk?  snre, 
an  artificial  emulsion  always  represents 
»  greetcr  pwoentege  of  ^  then  milk, 
and  its  preservation  is  therefore  rela- 
tively ^aier  than  in  tliat  obtained  fn>ra 
nature,  but  this  ^t  merely  modifies 
the  result,  and  does  not  involve  tlie 
prindple.  The  greeter  proportion  of 
water  in  milk  also  favours  (lecompoHi- 
tion,  but  on  the  other  imnd,  the 
minute,  perhaps  even  molecular  divi- 
■ion  of  the  fi^  n^obolee,  reodera  it 
possible  to  withstand  decomposition 
longer  than  an  equally  dilute  artificial 
emulsion,  wherein  the  oil  globules  are 
not  so  thoroughly  diseemineted. 

We,  ct  course,  recognise  the  fiact 
that  milk  rontaina  difierent  animal 
biKUes  not  pre«ont  in  ordinary  artificial 
emulsions,  which  are  prone  to  decom- 
position, so  thttt  the  simihuity  dmwn 
between  the  two  is  liaHod  nixro  uyxm 
physical  cluiracteristir.s  than  their  pre- 
senting any  features  in  common  chemi- 
celly. 

But  it  is  this  attempt  at  compro- 
mising its  prinoi|)ftl  physical  feature 
—fluidity — with  permanency,  which 
mekei  the  preparation  of  en  enntlrioii 
80  diiiicult.  To  so  cliange  a  fat  as  to 
render  it  miscible  with  water  is  8 
matter  of  easy  execution,  but  when  we 
attempt  to  embo«ly  ihu  desirable  fea- 
ture of  fluidity,  then  we  ere  thwarted 
by  phgrnoal  laws,  and  resort  to  dMrni- 
cal  mean.s  as  a  com  prom  ine. 

Condensed  milk  is  a  striking  illus- 
tration wherein  by  a  change  of  its 
~  ooikUtion,  complete 


tion  has  been  attained  mudi  more  satiS' 

&ctorily  than  milk  in  its  natunil  form 
oould  \k'  preserved,  even  with  chemi- 
cal means,  it  is  for  this  reason  that 
consjffencs  is  the  most  desirable  fea- 
ture to  ensure  the  permaiMOoe  and 
preservation  of  any  emnlsion,  natmml 
or  artiflcial. 

It  ii  well  known  that  a  perfeet  and 
permanent  emulsion  can  be  made  with 
cod  liver  oil  and  malt  extract,  owing 
to  the  consistence  of  the  preparation 
solely,  as  we  liave  attemptetl  to  use 
the  same  agents  represented  in  malt 
extract,  namely — tlextrineand  glucoae, 
ami  di8covero<l  that  as  B<K)na.s  the  con- 
sistence was  abandoned  these  agents 
did  not  possess  any  advantage  over 
those  usually  employed  lor  emiusifying 
fiats.  To  the  albumen  in  milk  has 
been  ascribed  the  high  degree  of  and 
most  permanent  emulsifloation,  and 
therefore  gelatine  Ii  employed  in  arti- 
ficial emulsions,  with  not  much  better 
success  however  than  other  agents, 
when  semi-fluid  consistence  is  aban- 
doned. 

We  will  now  consider  what  should 
be  used  as  emulsifying  agents  and  also 
such  as,  while  lai^ely  used,  are  not 
desirable  for  obvioos  reasons. 

Unfortunat^y  the  well-worn  maiim, 
so  justly  applied  to  most  classes  of 
pharmaceutical  preparations,  ' '  The  sa- 
crifice of  medicinal  value  for  elegance,** 
has  not  been  lost  sight  of  in  the  pre- 
paration of  emul}<i(»nH.  PerifKlically, 
ditferont  sulwtancoH  from  all  the  <litler- 
ent  kingdoms  of  nature  have  been  pro- 
possd,  enjoyed  a  short,  fmhionahie 
stav,  and  then  been  relcigiKted  to  thflir 
well-merite<l  oblivion. 

The  vegetable  gums,  acacia  and  tra- 
gaoanth,  have  ben  the  longest  in  nan, 
and  the  first  mentioned  el  these  liaa 
proluiVdy  nnnwereil  the  purpose  of  a 
reliable,  convenient,  and  at  least  in- 
nocuous emulsifying  agent  better 
than  the  majority  of  ktter-dsy  sub- 
stitutes. 

The  late  Prof.  Wm.  Proctor  an- 
nounced the  proportion  to  be  used  of 
gum  soaota  to  produce  a  perfect  tem- 
porsiy  emulsion.   His  direotions 
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mMUcnni  '* Mix  mtimAtdj In* per- 
fectly dry  mortar  th<>  oil  with  one-half 
its  weight  of  powdered  acacia  ;  to  this 
•idd  at  ouoe  oue-bali  as  much  water  as 
^bfb  oomlined  weight  of  oO  and  gum, 
and  triturate  briskly  until  the  mixture 
has  assumed  t  he  colour  and  congistence 
of  a  thick  cream,  which  produces  a 
crackling  noise  when  the  pestle  is 
moved  rapidly  around  the  rides  of  the 
mortar."  ThiH  is  the  emulsion  pro- 
per, and  to  this  can  be  added  any 
amount  more  of  water  or  other  deeir- 
Mb  vohido  or  modicHiMiit  to  Mig 
the  finished  preparatkm  up  to  the 
quantity  preecribed. 

If  perfectly  made,  this  emulsion  will 
etaadany  degreeof  ^vtioiiwithwatorjr 
mixtures  ;  in  Isct,  its  quality  is  proved 
when,  by  a  large  addition  of  water,  the 
oil  globules  will  not  gt^parnte  or  aggre- 
gate at  the  top  of  the  liquid. 

Practice  has  demonstrated  that  the 
proportion  of  p^m  can  be  varied 
according  to  the  nature  of  tlie  oil 
employed,  but  the  constant  relation 
hstwesm  Uie  water  used  for  the  emul- 
sion proper,  and  the  mixture  of  oil 
and  gum  must  be  scrupuloufily  adhere<l 
to  as  ensuring  infaUible  results. 

FEzed  oOa^  rich  in  gum,  per  «r,  as 
eopsifaa, eastw-ofl,  etc.,  do  not  require 
as  larpe  an  amount  of  gum  as  cod  liver 
oil,  while  in  the  case  of  ethereal  oils, 
for  instance,  oil  of  turpentine,  an  equal 
amonnt  of  gum,  or  wei^t  for  weight, 
is  necessarv'.  To  prepare  an  emulsion 
from  turj>oiitine  not  unfrequently  pre- 
sents ditficuitics,  and  so  much  the  more 
ii  this  to  he  gouded  agHnot,  as  it  is  a 
powerful  remedy,  and,  if  presented  in 
a  merely  mechanical  mixture,  will  prove 
imtating,and  perhaps  engender  serious 


But  then,  if  hj  oareful  observance 
of  this  methfxl  we  can  obtain  a  perfect 
emukion,  what  more  is  dcnired  ?  Al- 
though this  emulsion  is  perfect,  it  is 
not  permanent,  and  to  eirenmvontthis 
negative  featore  is  the  problem  lor  so- 
lution. 

While  we  have  not  discovered  any 
mMOSor  prooem  wlianliy  this  prohiem 
eao  be  solved,  yet  we  have  found  sgents 
U 


a  great  degree,  being  guided  in  their 
selection  by  a  knowledge  of  the  con- 
stituents which  are  most  favourable  to 
tldsseparatkii,  and  those  that  are  not. 

An  emulsion  should  be  palatahle,  and 
fr)r  thiH  reason  it  is  ulwavH  sought  to 
make  it  sweet  by  the  introduction  of 
cane  sugar  or  glycerine.  These  two 
agenta  are  the  cause  of  the  most  dis* 
satisfaction  with  emulHions.  Sugar, 
owing  to  its  affinity  for  water,  and 
density,  favours  separation  veiy  rapidly, 
precipitating  whiM  the  entaUfled  dl 
forms  a  compact,  creamy  and  gradually 
diminishing  stratum  at  the  top  of  the 
vessel.  Glycerine,  probably  from  the 
same  causes  and  its  inoompatibilitj 
with  fixed  oils,  behaves  m  a  similar 
manner,  and  for  these  reasons  these 
otherwise  desirable  vehicles  cannot  be 
represented  in  an  emulsion  when  per- 
manenoe  is  to  be  oblsined. 

As  no  other  agents  present  them- 
selves for  fulfilling  the  sweet  object  in 
view,  we  have  been  in  the  habit  of 
preparing  emnlrions  without  attempt- 
ing to  make  them  sweet,  and,  we 
Ix'lieve.  without  detracting  from  their 
pulatability,  while  «wihMrir..ing  their 
appearance. 

Now,  then,  let  us  ooosider  what 
agent  will  favour  the  homogpncity  of 
the  emulsion,  that  is,  prevent  iscfxira- 
tion  or  precipitation,  bearing  in  mind 
that  the  preparation  must  not  be 
change<l  physically  or  chemically. 

Gelatine  has  l^ecn  used  with  some 
satisfaction,  as  it  retards  the  senuiation 
for  a  eonndnahle  length  of  time;  in 
fact,  it  answera  the  purpose  so  well 
that  for  the  extemporaneous  preparing 
of  emulsions  it  leaves  nothing  to  be 
desired.   But  in  common  with  other 
agents  used  for  this  purpose,  it  gradu- 
ally loses  its  power  of  preserving  the 
homogeneity    of    an   emulsion,  and 
eventually  the  separation  and  decom- 
position, so-«aUed,  alluded  to  above, 
take  plaoe. 
I     The  proportion  of  gelatine  employed 
I  is  about  40  gr.  to  1  pint  of  the  emul- 
;  sion ;  it  should  be  diaKdved  in  the 
'  water  and  added  at  aigr  time  of  the 
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operation.  By  increasing  thin  amount  i 
BO  that  a  jelly  is  funned  of  the  eniul-  I 
sioD,  a  perfectly  peruiaiieut  and  stable 
prepintioii  is  dbfeaiiied.  But  this 
result  is  obtained  because  the  physical 
character  of  the  emulsion  has  been 
changed — fluidity  abandoned  for  con- 
nrtanoe.  Unhappily  we  oumot  take 
advaoUigeol  tbk  oondition,  and  there- 
fore "consistence  it  not  *  jewel" 
pharmaceu  tically. 

Chemical  agents  such  as  change  the 
ohamcterof  an  emulsion  by  Bapoolfyuig 
the  oil,  have  been  largely  advocated, 
and  to  the  employment  of  this  chiss  of 
substances  is  principally  due  the  ele- 
ganoe  end  pennenence  of  read^-made 
eoilllriona.  That  this  is  attained  at 
the  sacrifice  of  the  medicinal  value  of 
the  preparation,  we  have  no  doubt, 
but  mecncal  auUioritiea  have  alao  de- 
mooatnted  it  to  be  a  questionable 
procedure  to  chemically  change  the  | 
constitution  of  a  fat  intended  for  in-  | 
temal  administration  by  what  ahould  | 
be  a  simple  pharmaceiitioal  pnooess — 
emulsification,  and  now  condemn  the 
use  of  alkalies  with  balsams  and  renins. 
Copaiba  is  no  more  exhibited  with 
■olution  of  potuh,  and  alkaliea  are 
generally  conceded  as  operating  to 
break  up  the  sensitive  electro-negative 
principles  of  resiuS|  upou  which  thoir 
medkanal  value  oluefly  depends. 
At^m^l  fat,  and  especially  cod  liver  oil 
when  rendered  alkaline,  undoul>tedly 
suffers  decompijsition  in  those  very 
constituents  to  which  its  superior  diges- 
tibility ia  due,  and  thua  what  haa  been 
gained  on  one  hand  is  more  than  lost 
on  the  other.  The  saponification  which 
haa  been  produced  by  the  use  of  the 
alkali  rendera  the  preparation  very 
prone  to  rancidity  if  expoKeil  to  the 
air,  and  even  whevj  freshly  mmle,  it 
poesesses  inferior  palatabilit^r,  but  then 
thia  baa  been  ol  aeeondary  importanee 
to  homogeneity  or  elegant  appearance. 

But  our  materia  mwlica  is  vast  in 
extent,  and  we  have  yet  another  quar- 
ter to  draw  upou,  namely,  the  animal 
kingdom.  It  waa  a  rational  thought 
which  prompte<l  the  employment  of 
egg-yolk  aa  au  unuhnlying  agent,  and 


how  well  it  answers  the  purpose,  we 
are  all  familiar  with.  K^ir-yolk  mifor- 
tunately  does  not  belong  io  the  general 
armament  of  a  phannacy,  and  a  ooB- 
venient  and  stable  form  thereof  waa 
therefore  suggested  in  the  preparation 
glyconin,  a  mixture  of  egg-yolk  and 
glycerine  in  about  equal  proportioiia. 
Although  the  proportion  of  glyconin 
required  for  emulsifying  oil  is  small, 
about  1  to  4,  and  therefore  the  quan- 
tity of  glycerine  in  the  finished  emul- 
aton  not  very  gnat,  we  prefer  to  uae 
the  fresh  jolk  iione  wheo  thia  can  be 
obtained. 

Egg-yolk  sometimes  possesses  advan- 
tages aa  an  emulaifying  agent  over  gum 
aoaoia  when  this  lattar  is  inadmissible 
on  account  of  the  pre<-iy)itation  tliat 
would  take  place  when  alcoholic  liquids 
are  dealrad  in  the  combination.  The 
following  praaaription  is  typical  of  the 
class  of  prepcu^tions  in  which  it  will 
prove  a  valuable  agent : — 

Emuluon  of  Copaiba  and  Spibxt 
NiTBOua  £thbb. 

Take  of 

Co|>aiba  2  08. 

Oil  Almonds,  Exp.      .     ,    4  „ 
Oils,  (Jaulther.  and  Saaaa- 

fras,  each      .     .     .     .  20  m. 
Egg -yolk  (or  Qlyconin,  3).  1^  oz. 

Water  4  „ 

Turpentine  pitch    .    •    .  1 
Spirit  Nitrous  Ether  .    .    4  „ 

Make  an  emulsion  as  described  under 
gum  aoada.  Dissolve  the  turpentine 
in  the  spirit  of  nitrova  ether,  Mid  add 

it  to  the  emulsion. 

But  it  has  been  reserved  unto  physio 
logical  (diemistry  to  discover  upon  the 
whole  the  most  rational  and  valuable 
of  all  emulsifying  agents.  Not  valu- 
able in  the  sense  that  the  prepanttioiui 
are  either  permanent  or  homogeneoua, 
but  valuable  because  the  emulsification 
is  the  most  natural  and  attained  with 
the  least  change  only  in  so  far  as  ita 
superior  assimilative  qualities  are  cco- 
oemed.  That  preference  ahould  be 
given  to  such  agent  in  preparing  an 
artificial  emulsion  aa  fulfils  this  missioD 
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in  the  animal  or  huiuau  body  we  can- 
not deny,  providing  it  in  {ajviltle  of 
pncticai  aopUcatioQ  ;  that  if  this 
annt  OMi  be  obCuned  in  as  natural 
*  fom  ae  necessar}'  to  serve  this  same 
purpose  artificially.  pMDcrcatiTie.  m  is 
well  known,  iii  that  {H'culiar  piinoiple 
wiudh  ii  secreted  bv  the  pancreatic 
gland  in  animals,  performiiig  the  func> 
tion  of  emulsifying  fata  so  as  to  prepare 
them  for  atwiuiiliition  in  the  economy. 
Modern  therapeutists,  reasoning  that 
maladiee  each  se  indigeetion  or  maks- 
similation  of  foo<l,  especially  of  a  fatty 
chanicter,  would  In;  beTiefittxl  by  this 
agent  supplied  artiticially,  have  had 
taeir  expeetetiona  reeliiedm  no  small 
degree,  and  pancreatilM  has  therefore 
met  with  increasingfavour.  Although 
believed  to  be  a  complex  substance, 
and  topoaieis  digestive  powers  identi- 
cal with  thoae  of  pepsine  and  ptyaline, 
yet  it  seems  undoubtedly  to  exercise 
power  on  fots,  decomposing  them  in 
glycerine  and  fatty  adds,  thus  fitting 
tbem  lor  ready  afaacrption. 

Pancrcjitine  has  l>een  largely  pre- 
jicriktfd  in  8u>«tance,  but  of  this  we 
have  nothing  to  say,  as  our  observa- 
ticoa  are  in  regard  to  ita  pharmaoeuti- 
cal  use.  The  panereatme  obtaineil 
from  the  fresh  pancreas  of  the  calf, 
vulgarly  termed  sweetbreads,  lias  been 
moat  aocceiaful  in  our  hands,  and  we 
leal  ooikfident  tliat  as  an  emulsifjring 
a^nt  it  will  >«•  found  superior  to  that 
obtaine<l  from  the  hog  or  sheep. 

Pancreatine  possesses  greater  emul- 
aiiyiiig  power  than  any  agent  we  are 
acquainted  with,  1  gr.  of  this  article 
prepared  liv  the  writer  having  been 
found  sufficient  to  emulsify  1  oz.  of 
eod  fiver  oil ;  and  hy  careful  manipu- 
lation, after  having  been  rendmid 
slightly  alkaline  by  soda,  as  much  as 
3  OS.  were  emulsified,  or  over  1200 
timea  its  wejdit.  An  emulsion  of  this 
afereogth  is,  nowever,  not  permanent, 
and  requires  the  mMition  of  nome 
heavier  emulsifyhig  agent  in  reduce^l 
proportion.  A  pancreatic  emulsion, 
owinff  probably  to  its  partially  deoom- 
p<j«ed  condition,  while  a  desideratum 
from  a  therapeutic  stond-point,  is  not 


so  pharmaoeutically,  unless  prepared 

within  a  rea^^onablo  period  of  the  time 
when  wanted  for  mlniinistration. 

As  an  illustration  we  now  Hubmit  a 
formula  for  a  somewhat  largely  used 
f)reparation  originating  in  the  Bellevue 
Medical  CoUege  Hospital,  New  York:— 

PA^'CREATIC  Emulbiov  ot  Cod  Litrb 
Oil  AMD  Htfofh(Mpbit». 

Take  of 

Cod  Liver  Oil  . 
Oil  Oaultheria  .    .  . 
on  Bitter  Almonds  . 
Gum  Acacia     ,  , 
Pancreatine,  90  per  oent. 
Pepsin,  U.S.     .    .  . 
CUdum  Hypophos.  . 
Sodium  Hypophos.  . 

Water  

Spirit  Frumenti    .  . 


8  oz. 

15  m. 

10  „ 
2  OS. 

16  gr. 
«0  „ 
60 
60 


It 


9* 

5  08. 

11 » 


Mix  the  oils  and  gum  acada^  dissolve 

the  hypophosphites,  pepsin,  and  pan- 
creatine in  the  water,  make 
an  emulsion  to  whidh  add 
the  spirit  frumenti. 

In  conclusion  we  cjill  at- 
tention to  a  Kiniple  ap|>ar- 
atus  for  making  emulsions 
in  a  laiiEer  way  than  can 
be  done  eoooomicaUy  in  a 
mortar. 

Fig.  77  shows  an  ordin- 
ary vessel  in  which  sets  a 
narrow  tin  cylinder  with 
a  valve  at  the  top,  fastened 
with  a  hinge,  a  bell-sliape<l 
and  perforated  terminus 
being  attached  to  the 
lower  end  a,  immediately 
above    which    is   also  a 
wooden  diiiphmgni  6.  The 
mixture  to  Ik;  emulsified      Pio.  it 
must  half  fill  tlie  vcshcI, 
and  by  working  the  cylinder  per|X)n- 
dicularly  the  air,  being  confined  by  the 
valve  closing  at  the  top  when  the 
cylinder    \h    plunged    downward,  is 
forceil  all  through  the  mixture,  and  a 
perfect  emulsion  is  formed  in  a  very 
short  time.   (C.  8.  Hallherg.) 

The  suwessful  formation  of  emul* 
sions,  whether  uf  fixed  or  volatile  oils, 

I.  2 
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is  dependent  upon  certain  rules,  well 
understood  by  acoompliahed  pharma- 
ciats,  which  when  deviated  from  will 
bxnnMj  vnhamm  the  opemtor, 
either  by  retarding  or  completely  pre- 
venting perfect  emnletfloation.  Theee 
rules  are  : — 

1.  That  the  water  and  rvaax  arabic  * 
■hall  be  in  definite  and  Meolute  pro- 
portion to  eac}\  n\ her.  Thia  proportion 
is  3  parts  of  water  to  2  of  gum,  both 
by  weight. 

2.  That  the  rdatfon  of  oQ  to  gum 
(and  water)  shall  be  definite  within 
certain  limits  ;  that  is  to  say,  the  mu- 
cilage formed  in  the  above  proportions 
u  capable  of  pediMltly  emulmfying  a 
minimum  and  a  maximum  {proportion 
of  oil.  The  minimum  proportion  is  2 
parts  of  oil  to  1  of  gum  ;  the  maximum 
proportion  is  4  of  oil  to  1  of  gum. 

8.  That  the  tritumtion  of  the  oU, 
pum  and  water  be  continued  until  a 
{x:rfect  homogeneous,  milky  white, 
tliick  creamy  mixture  is  formed,  i.e. 
nntfl  perfect  emulslfioation  takee  plaoe, 
before  the  addition  of  a  further  quan- 
tity of  water  or  other  liquid. 

The  thick  creamy  emuluon  obtained, 
if  the  above  conmtions  are  fulfilled, 
must  be  the  basis  of  all  perfect  emul- 
sions. It  will  l)ear  dilution  to  any 
extent  with  water,  forming  mixtures 
vanning,  according  to  the  proportion 
added,  from  the  appeannoe  and  eon* 
Sstence  nf  cream  to  that  of  very  thin 
milk.  Obviou.Hly  the  water  may  l>e 
replaced  by  solutions  of  saline  com- 
pouttda,  syrups,  etc.,  and  thu  permita 
the  production  of  the  various  oomhuia- 
tions  of  cod  liver  oil  in  current  use 
from  the  above  thick  creamy  emulsion, 
whichfordittiliotion  may  be  designated 
as — 

I.  ConcfiUrated  Emulsion  of  Cod 
Liver  OU. — Take  of  fresh  Norwegiati 
cod  liver  oil,  3  oz.  ;  powdered  gum 
arabic,  2  oa. ;  diatiUed  water,  8  oa. 
First  weigh  the  gum  into  a  wedgwoo<l 
or  porcelain  mortar,  then  the  oil,  and 

•  1"b<?  writer  U  well  aware  that  other  enml- 
•ifying  agents  have  been  propoMed  aad  are  umhI, 
but  he  u  (latitflcd  that  none  of  Hum  iiw  wisas 
weli  as  does  gum  arable 


triturate  till  the  gum  is  well  mixed 
Mrith  the  oil  ;  then  weigh  into  the 
mixture  the  distilled  water,  and  tritu- 
rate the  whole  briskly  until  the  mix* 

turo  thickens  and  acquires  a  pasty 
consistence  and  milky  whiteness.  Now 
scrape  down  the  portions  adhering  to 
the  sides  of  the  morUur  and  to  the 
pestle,  and  continue  the  trituration 
for  a  short  time,  after  which  ru\d  such 
other  ingredients  as  may  Ix;  desirable, 
or  transfer  the  concentrated  emukion 
to  a  wide-mouthed  bottle  for  future 
use. 

This  concentrated.emulsion  will  keep 
for  a  reasonable  time  in  cold  weather, 
and,  if  placed  in  the  ice  ehect^  abo 
during  warm  weather.  It  may,  there- 
fore, be  kept  in  stock,  if  the  demand 

{  for  emulsions  is  brisk  enough  to  justify 
it;  but  inasmuch  as  its  preparation 
doee  not  consume  mora  thiiui  6  or  10 
minutes,  it  is  advised  to  al^s-ays  pre- 
pare it  fresh,  or  at  all  events,  never  to 
prepare  more  than  a  week's  supply, 
particularly  in  lummer.  Iti  oonaiat- 
ence  is  such  that  it  is  poured  out  of 
the  containing  vessel  with  difficulty  ; 
hence  the  necessity  of  using  one  with 
a  wide  mouth,  whioh  drad  be  aa 
securely  stoppered  aa  pcarible,  and 
should  >)e  cleaned  very  carefully  each 
time  it  is  refilled.  All  tiiis  takes  time 
and  involves  trouble,  whichis  prevented 
hf  preparingthe  concentgatedemnliwm 
only  as  required. 

I  II.  SimpU  EtnuUion  of  Cod  Liver 
OU. — Take  of  concentrated  emulaon 
of  cod  Uver  oil,  18  oa. ;  ofl  of  winter- 
green,  24  drops  I  syrup,  1  fl.  oa. ;  water, 
3  fl.  oz.  Weigh  the  concentrated 
emulsion  into  a  mortar,  add  the  oil  of 
wintergreen,aiidtrituntothon>ughly  ; 

;  then  gradually  add  flrrt  the  water  wad 

j  then  the  syrup. 

I  The  manipulation  for  this  emulsion 
is  typical  for  all  the  other  cod  liver 

.  oQ  emulaionB  gamt  below.  It  haa  ih» 
consistence  of  very  tluck  cream,  but  ia 
readily  poured  out  of  narrow-mouthed 
lx>ttle8,  is  milky  white,  and  mixes 
readily  with  water  or  other  liquida  that 

I  may  be  administered  with  it.    It  con- 

•  taina  exactly  60  per  cent,  (by  vulumo) 
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of  oil,  the  quantity  that  ruanufacture<l 
emukioQs  are  ti&id  to  coutain,  although 
mam  of  them  do  not  oontein  thet 
portion.  The  oil  of  wintergreen  dis- 
goifles  the  odotir  of  the  cod  liver  oil 
admirably,  and  has  the  further  advan- 
tage  that  it  aeti  aa  a  piueeifaiife. 

in.  Emulsion  of  Cod  Liver  Oil  mih 
Jlypophosphite  of  Lime. — This  differs 
from  the  rample  emulsion  in  that  12S 
gr.  of  calcium  hypophoephite  are  dis- 
■olred  in  the  water,  each  tablespoon- 
ful  of  the  finished  emiilnonouitBiiiiiig 
4  g^.  uf  that  salt. 

IV.  limtUsioii  of  Cod  Liver  Oil  with 
Mypopho$phite  of  lime  mid  Soda, — 
This  differs  from  thft  limple  emulsion 
in  that  128  gr.  of  calcium  hypophos- 
phite  and  96  gr.  of  aodium  hypophoe- 
pluta  are  di«ufed  In  tbe  miter,  eMh 
teUespoonfol  of  the  finiwhed  emtilBion 
containing  4  gr.  of  the  calctnm  and  8 
gr.  of  the  sodium  salt. 

V.  EmuUion  cf  Cod  Liver  Oil  with 
HypophotphiUM, — ^Thifl  differs  from  the 
simple  emulaion  in  tliut  128  gr,  of 
calcium  hypophoephite,  96  gr.  of 
sodium  hypophosphite,  and  64  gr.  of 
pnitiMhim  hypophoephite  arediMolTed 
m  the  water  ;  each  tableepoonful  con- 
taining  4  gr.  of  the  calcium,  3  gr.  of 
the  sodium,  and  2  gr.  of  the  potassium 
wULf  and  flmiiwiM^^l^«)g  to  a  teanpooii'' 
fal  of  Chundiflre  qrmpof  the  ^po- 
phosphites. 

VI.  Emulsion  of  Cod  Liver  Oil  urith 
PkmpluUe  of  Lime. — This  differs  from 
the  simple  emubdon  in  that  256  gr. 
of  calcium  phosphate  are  diasolveJ  in 
the  water  by  the  aid  of  128  gr.  of 
hydrochloric  acid,*  each  tablespoonful 
eonteining  8  gr.  <rf  the  phosphate  held 
in  pleasantly  add  Kdution. 

VII.  Emulsion  of  Cod  Liver  Oil  xrith 
Pko&pkaU  Q\f  Lime  and  Soda, — This 
diflbi's  from  tbe  eUnple  esniileion  in 
thai  366  gr.  of  calcium  phosphate  and 
64  gr.  of  sodium  phosphate  are  dis- 
aoived  in  the  water  acidulated  with  | 
128  gr.  of  hydrochloric  acid ;  each  j 

•  Tbe  OM  of  bydrodilorie  add  iottCMl  of  } 
pfaotphoHr  add  is  prefemd,  because  ibe  large 

qvaatity  uf  the  latur  reqiiirpd  woukl  neke 
UM  prcpAiutiun  uopieManUy  aour. 


tiiblesp(x>nful  containing  8  gr.  of  the 
calcium  and  2  gr.  of  the  sodium 
aalt. 

VIII.  EvxxJsioii  of  Cod  Liver  OU  with 
Lftrtophnnphate  of  Lime. — This  differs 
from  the  simple  emulsion  in  that  266 
gr.  of  oaldom  lactate  diaeolved  in  S  fl. 
oz.  of  diluted  phosphoric  acid  are  sub* 
stitutedfor  2  fi.  oz.  of  tlie  water,  each 
tableepoonful  containing  8  gr.  of  lime 
lactate  or  about  18  gr.  of  lactophos- 
phate. 

IX.  Kinii/,tioti  of  Cod  Litter  OH  xdth 
Wild  Chcrty  linrk'. — Tliis  differs  from 
the  simple  emulsion  in  that  the  oil  of 
wintergreen  ie  replaced  li^  8  dropa  of 
oil  of  bitter  almonds  and  in  that  1  fl. 
oz.  of  the  fluid  extract  of  wild  cherry 
bark  is  substituted  for  1  fl.  os.  of  the 
water  ;  each  taldeapoonftil  oontahihig 
1 5  minims  of  the  fluid  extract  and  one> 
fourth  of  a  drop  of  oil  of  bitter  al- 
monds. 

Other  oombinationa  of  cod  liver  oil 
with  different  medidnal  agents  may  be 

effectetl  in  the  f<ame  way  as  pointed 
out  in  the  abore,  or  the  proportions  of 
salts  may  be  varied  to  suit  particular 
oieee.  The  prooees  for  the  oonoen- 
t rated  emulsion  also  may  be  applied  to 
1  the  emul.sification  of  other  oils,  ae,  for 
instance,  in  the  following  : — 

X.  BmiMon  nf  Catior  Oa.—Ttkm 
of  castor  oil,  4  oz, ;  powdered  gum 
arabic,  1  oz. ;  distilled  water,  1^  oz. ; 
syrup,  cinnamon  water,  of  each  3  fl, 
oz.;  spirit  of  dnnamon,  12  minims. 
Emulsify  the  oil  with  the  gum  and 
distilled  water  as  directed  under  I., 
then  add  the  other  ingredients  succes- 
sively with  constant  trituration.  This 
emulrion  eontafaisSS  percent,  of  caetor^ 
oil,  and  is  consequently  more  limpid 
than  the  50  per  cent,  cod  liver  oil 
emulsions  above  described,  and  ie  in 
every  respect  an  elegant  preparation. 
(C.  Lewis  Diehl.) 

Photographic  Emulsions. — 
A  useful  contrivance  for  making  photo> 
graphere*  emuldona  is  shown  in  Fig. 
78 :  a,  funnel  with  tuft  of  cotton 
wool  in  its  throat,  serving  to  filter 
the  inflowing  water  ;  b,  guttapercha 
bung  ;  c,  jampot  provided  with  a  hole 
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to  carr^'  a  oork,  iiuldiiig  ;m  iudiarubber 
tube  d;  e,  mudm  bag  retained  in 
po8ition  Iqr  the  bung,  and  containing 
the  fragments  of  einulfion. 

Another  excellent  apparutus  for 
nmking  gelatine  emulnonn  for  photo- 
§mphic  pur}K>8e8  is  tlmt  intr<Hluot«d 
by  fiinreU,«nd  Uluatimted  in  Fig.  79. 


Fie.  tS  Wm,  ft. 


Thi.s  apparatus  is  placed  under  a  tap, 
the  water  being  allowed  to  flow  in  at 
about  the  aame  rate  tm  it  will  flow 
tbrough  the  filtering  medium  in  the 

funnel.    Tjistrnd,  however,  of  using 
cotton-\V(X)l  for  the  purpose  of  filter- 
ing  the  inflow  water,  it  is  more  con- 
venient to  tie  a  piece  of  muslin  over 
the  stem  of  the  funnel  aw  shown  in  the 
subjoined  <lias^n\m,    this   method  of 
arranging  a  tilter  liaving  been  recom- 
mended  bj  Colonel  Dawaon  in  another 
case.     All  string  and  muslin  uaed 
should  Ije  cleaiisod  before  tise  by  ^x>il- 
ing  in  soda  and  subsequent  wasliing, 
aa  recommraded  in  reepect  to  the 
oanvaa;  and  it  is  undeflirable  to  use 
either  of  such  materials  a  second  time 
when  one  is  making  a  highly  sensitive 
emulsion.    The  washing  being  com- 
pleted, the  muslin  strainer  is  removed 
from  the  jar,  and,   tlie  edges  l)eing 
giithered  totfether,  the  whole  is  swung 
round  a  few  times  to  drive  ofiF  the 
looaety  held  water;  but,  notwith- 
standing this,  it  is  extremely  probable 
that  the  fine  shreds  of  emulsion  will 
have  alisorljcil  so  much  water  as  to 
make  the  preparation  inconveniently 
weak  when  melted,  and  the  teat  off 


ihi6  is  to  weai^  the  (Hxxluct.  A 
dean  beaker  d  auitaUe  eiae  ia  balanoed 
on  the  aoale-pan,  and  a  piece  of  wet 

'  muslin  corresponding  to  that  used  for 
retaining  the  emulsion  is  placed  in  the 
I  weight-pan.   The  aquare  of  mualin 
I  containing  the  emulsion  should  now  be 
j  tied  up  blue-bag  fiwhion,  placed  in  the 
j  Ijeakcr,  and  weighe<l.    If  it  weighs 
more  than  750  grm.  (26^  oz.),  it  is 
well  to  remove  some  of  tne  water — a 
very  eaj^y  matter,  if  the  Img  l>e  dipjje*! 
in  alcohol  — and  moveti  alxiut  for  a 
few  minutes,  after  w^hich  it  is  once 
more  awung  round  to  drive  off  the 
redundant  water  and  again  weighed. 
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Enamellikg  for  Artistio 
AND  Commercial  Pur- 
poses. 

(jSee  al*o  Glass.) 

The  first  f»rt  of  this  article  consists 
of  niittter  extracttxl  from  a  series  of 
highh'  iiiatructive  Cantor  Lectures  ou 
Art  maneUingnad  bv  H.  H.  Cuqyng- 
hame,  before  the  Royal  Sooiity  of  Arts, 
and  reprinted  by  permission. 

It  has  been  found  that  aereral 
metals,  among  wbidi  are  gold,  silver, 
inm,  ooppar,  and  fine  bronze— that  is 
to  pfly,  copper  with  a  snmll  atlmixture 
of  tin— are  capable  of  being  covered 
with  gbuid,  fused  on  to  them  by  means 
of  heat.  But  to  other  metals,  such  as 
nickel,  or  zinc,  or  brass — which  is  a 
mixture  of  copper  and  zinc — the  pl*^ 
will  not  atlhere.  The  uauai  method 
of  applying  the  glass  if  to  reduoe  it  to 
fine  powder,  to  spread  it  over  the 
XiK-  tJil  in  a  thin  layer,  and  then  to  put 
the  metal  into  a  furnace  nused  toared 
heat,  Qntfl  the  glan  melta. 

Colouring  Agents.  —  Black 
Scsquioxidc  o/  Cofxt/t  (Co,0,).  This, 
when  unitcii  with  itilica  and  potash, 
forms  the  blue  glass  known  as  smalt 
Uue.  The  oxide  when  pare  is  a  veiy 
powerful  colouring  agent.  Even  one 
part  in  a  thoUHJind  of  glass  gives  a  fine 
royal  blue.  The  ore  of  cobalt  is  called 
**  aalfre,"  troai  which  the  word  sapphire 
is  derived.  It  contains  a  large  quantity 
of  arspnio,  wliich  makes  the  openition 
of  roasting  it  dangerous.  In  conse- 
quence the  Gennan  miners  caUed  it 
after  the  "  kobolds,"  or  spirits  of  the 
mines.  Saflre  contains  alK)ut  half  it?* 
l>ulk  of  black  oxide.  Tlie  colour  of 
cobalt  is  brightened  b^  the  addition  of 
some  alumina  (i.e.  oxide  of  aluminium 
or  clay).  It  is  darkenerl  by  iho  iuldi- 
tion  of  iron  nianKiuiese  or  umniuni. 
Phosphate  of  cobalt  can  also  be  em-  i 
ployed.  One  and  »  half  partoof  phos*  I 
phate  are  equTileot  to  one  of  ondsof  ' 
cobalt.  ! 


I  Black  Oridf  of  Copper  (cupric  oxide, 
1  CuO)  is  the  wale  former!  on  copper 
when  heateii  to  rednehs  in  the  air.  It 
eolours  glass  a  light  sea-green.  With 
soda  glass  its  colour  is  more  blue  than 
with  potash  glass,  and  varies  with  the 
degree  of  heat  at  which  it  is  melted. 
Greater  heat  produces  a  more  green 
j  tinge.  About  2  per  cent,  of  it  gives  « 
!  fine  sea-green.  It  may  simply  be 
added  in  powder  to  a  crucible  full  of 
melted  glass.  It  is  a  treacherous 
colour,  as  it  tsods  to  make  the  enamel 
brittle.  Another  plan  is  to  emfdoj 
nitrate  of  copper  by  dissolving,  »y, 
10  grm.  of  copper  in  nitric  acid,  then 
add  20  grm.  cl  anhydrous  earbooate 
I  of  soda,  or  ft  oorresponding  proportion 
of  onlinary  carlwnate.  The  mixture 
.  will  strongly  etfervesce ;  when  the 
effervescence  has  ceased  enough  nitric 
add  should  be  added  to  convert  all 
the  scHla  into  nitrate  of  soda.  Make 
it  up  to  200  c.c.  in  bulk,  and  wet  with 
it  from  700  to  1000  grm.  of  powdered 
dense  flint  glass ;  dry  it  and  melt.  It 
gives  •  fine,  somewhat  ^'ro<  nish  tur- 
quoise. The  nitrate  of  Mo<la  serves 
to  prevent  the  lead  from  being  re- 
duced. 

Red  Oxide  or  Suboxide  of  Copper 
(CujO)  is  used  to  give  a  re<l  colour, 
either  transparent  or  opaque,  to  plass, 
but  is  not  employed  by  the  enamel- 
maker,  because  gold  serves  the  same 
purpose  much  Ix  tter.  (See  farther 
ou,  under  the  heading  "  Gold.")  When 
black  oxide  of  copper  is  added  in  larger 
quantity,  as  say  6  per  cent.,  and  then, 
when  melted,  some  iron  filings  are 
a<l(letl  and  slowly  cooled,  we  obtain 
the  sparkling  mass  known  as  "aven- 
turine. "  The  colour  of  copper  ensmd 
can  be  modulatetl  by  the  aildition  of 
oxide  of  zinc,  oxide  of  coluilt,  oxide  of 
chromium,  or  oxide  of  uranium. 

The  Oxide  of  Iron  most  usually 
employed  is  the  red  peroxide  or  ferric 
oxide  (Fe,0,)  known  as  rouge  or  chk'uh 
martis.  It  dissolves  with  some  diffi- 
culty in  silica.  When  5  per  cent  of  tliis 
is <iMfofoHi  in gbssitgivesa sickly  green 
colour  like  bile.  If  simply  mixed  into 
the  melted  glass  in  laige  quantity,  say 
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20  per  cent. ,  so  thwt  it  u  not  diseol ved, 

it  affordfl  a  red  opaque  enamel  like  red 
Bealin2:-wax,  which  is  UBeful  for  many 
purpoiiei}.  Rouge  is  generally  made  by 
mlwning  milpli^  <»  iron.  The  red 
oxide  of  troll  tned  as  medicine  is 
obtained  by  precipitating  a  Halt  of  iron 
with  ammonia.  So  that  for  making 
opaque  red,  rouge  is  preferablo ;  bat 
lor  dissolving  and  making  green,  the 
precipiuted  red  oxide  of  tube  dmgpiti 
is  the  best. 

A fine^reen  may  be  made  of  eunion 
of  predpiteted  iron  peroxide  endoliro> 
mete  oi  potash,  but  the  shorter  way 
is  to  procure  chromate  of  iron,  of  which 
there  are  two  sorts,  the  dark  and  the 
light,  wludh  both  eerve  eqiiel]y  well. 

About  3  per  oent.  of  clu*omate  of 
iron  gives  to  enamel  a  fine  bottle-green 
oiriour,  the  shades  of  which  can  be 
modnUtiOd  by  the  edditlon  of  copper, 
oobalt,  and  uranium. 

J5^^c^•  Bituxtuif  of  M a  n^nnes f(MnO^) 
gives  a  reddish  purple.  About  4  per 
cent,  is  a  useful  proportion.  When  in 
the  crudUe,  oxygen  is  disengaged, 
which  causes  the  ingredients  to  foam 
up  ;  hence  the  crucible  should  only  be 
hlied  one-third  lull  at  first,  and  the 
reet  edded  gnidiieUj.  Ifengenese 
is  called  in  German  "  brown-stone  ;  " 
and  by  the  French,  "  peridot,"  after 
a  town  near  Limoges,  whereit  was  found. 
It  ie  not  mtj  to  get  good  oxide  quite 
free  froBtt  iron* 

When  manganese  is  melted  up 
without  any  oxidising  agent  being 
present^  or  when  it  is  long  heated, 
especieUj  when  it  contains  a  little  iron, 
it  takes  a  reddish  tone.  The  violet 
hue  is  obtained  only  wlien  the  niatiga- 
neee  is  kept  well  oxidised  with  nitrate 
of  potash. 

Mixed  with  rouge,  manganese  forms 
a  fine  warm  reddish  brown,  and  i.-t  the 
only  sort  of  transparent  red  which  the 
old  meetere  poseessedL  «t  leest  till 
^old-red  was  discoverad,  the  dete  end 
introduction  of  which  seem  a  mystery. 

^  Manganese  gives  with  cobalt  a  bluish 
yidety  end  with  cobalt,  iron,  and  ooppsr 
it  giTes  a  deep  black. 

usteed  of  using  this  oxide  ot  men* 


ganese,  we  maj  employ  o&vi  end  e  half 

times  the  amount  of  penn.inganate  of 
potash,  which  may  be  dissolved  in 
water,  and  the  powdered  flux  wetted 
with  it,  end  then  dried.  This  givee  » 
very  fine  colour,  and  I  think  it  ia  pre- 
ferable to  using  the  oxidey  for  it  is 
much  more  pure. 

Some  sorts  of  binoxide  of  manga- 
nese are  bleok»  ioiiie  brown,  Init  their 
quality  is  the  same.  It  is  a  difficult 
pigment  to  get  pure,  and  for  fine  colour 
purity  is  deamde. 

Yellow  (ao-called)  SetquUioadt  of 
Uranium,  or  what  is  really  uranate  of 
soda,  is  a  most  useful  colour.  Its  only 
drawback  is  that  its  colouring  power  is 
feeble.  It  tekes  16  per  oent.  to  make 
a  full  yellow.  It  mixes  well  with 
copper  and  chromium  to  form  brilliant 
greens,  and  with  gold  it  forms  a  splen- 
did orange  oolonr,  bat  ita  nae  lequiree 
some  precautions. 

If  simply  mixed  with  powdered 
dense  flint,  with  the  usual  2  per  cent, 
of  potash,  it  gives  »  bottle-green, 
whidi,  alter  many  hours  of  heating, 
becomes  at  last  a  dirty  yellow. 

In  order  to  get  the  canary  coldur 
out  of  uranium,  it  seems  necessary  to 
I  keep  it  reduced,  and  therefore  the 
I  beet  way  of  making  it  is  to  heat  to- 
'  gether  some  ordinary  flint  glass,  such 
I  as  Chance's  potash  flint,  10  per  oent. 
of  miniwm,  from  10  to  16  percent,  of 
uranium,  end  2  per  cent,  of  potash. 
This  in  about  an  hour  gitea  »  fine 
j  yellow. 

I  It  is  important  to  get  good  nTanium. 
The  brand  known  am  ' '  Joachims-thal  " 
is  the  best.  It  is  of  a  fine  deep  yellow, 
almost  an  orange,  and  can  be  got  from 
the  vendors  of  chemicals  for  china 

!  manttfreturers. 

Chromium.— If  employed  in  the 
form  of  the  green  sesquioxide  (Cr„0,), 
it  gives  a  fine  opaque  green.  This  is 
due  to  the  fact  thet  the  aaaqmoxide 

^  dissolves  in  glass  only  vdth  great  diffi- 
culty.   And  most  of  it  therefore  re- 

,  mains  suspeaded.  IL  however,  yellow 
biohrometeof  potadiiB  aaed(K«Cr,0,), 

I  it  ia  ell  dit^olved  and  givee  e  bilioue 

•  green.   When  a  large  quantity,  such 
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m  8  per  oent.,  is  UMd,  the  glass  be-  | 
eome*  BUTcfaaiiged,  and  tbe  dhromtum  ) 
cryBtalliMi  oot^  produdnggreMi  mn-  , 

turine. 

But  chromium  is  best  used  for  | 
greeoB  In  <KwnWmtHm  wHli  iron,  «■  | 
above  dcaoribed.  I 

Nickel  is  a  valuable  colouring  agent. 
CSu-boDate  of  nickel  (NiCO,),  a  green  , 
powder,  imptrte  to  the  gbM  m  fino  | 
cold  Mpia  Bown  ;  from  8  to  8  per ' 
cent,  may  be  employed.  1 

Gold. — Great  mystery  haa  been 
made  as  to  the  production  of  crimson 
from  gold,  and  all  sorts  of  eocounts 
are  given  in  the  books  of  its  manufac- 
ture. In  t^ome  the  tedious  process  of 
making  puxple  of  Cassius  is  recom-  i 
mcpded,  wbiBh  I  wfll  not  detiil  htn 
ae  it  ii  of  no  nie  to  tbe  onameller.  I  I 
do  not,  however,  know  any  book  in 
wkioih  a  fuffioientiv  detailed  method  is 
deaeribed  to  enalie  the  wofkmnn  to 
succeed  with  certainty.  The  one  I 
give  will  therefore  the  more  valu- 
able  because  I  have  tried  it  so  many 
tamee  as  to  be  certain  of  its  success. 
Tb  meke  the  gold-red  it  is  essential 
that  some  raw  minium  should  be 
present.  Hence  then  it  will  not  df) 
to  begin  with  dense  flint.  We  must 
bogin  with  a  ]S|ht  Hint.  Ordinaiy 
powdered  flint  serves  admiral^ 
for  the  purpose,  but  it  should  Ije  a 
•oda  Hint,  or  heavy  soda  flint  can  also 
be  employed. 

Soak  a  kilogramme  of  it  in  300  c.c.  ' 
of  water,  in  which  1  pjm.  of  chloride 
of  gold  lias  been  dissolved  ;  mix  well. 
The  ordinary  chloride  used  for  photo- 
graphy doea  veiy  weU.   Add  200  arm.  ' 
of  minium,  and  100  grm.  of  y^ow  i 
uranate  of  soda,  or,  as  it  is  usually 
termed  in  trade,     orange  oxide  of  , 
vraoiiim.''  Add  olaoaOgrm.  of  nitrate  | 
of  potash  in  powder.    Put  these  all  | 
in  a  basin  and  mix  them  well  and 
evaporate  till  they  are  diy.  Then 
tritarate  them  all  together  in  a  large 
mortar  till  they  are  perfectly  mixed. 

Heat  a  crucible  in  the  furnace  till  it 
is  of  a  bright  red,  and  then  fill  it 
with  the  powder.    Put  ou  the  lid  and  I 
get  up  a  sharp  heat  for  half  an  hour.  I 


The  mixture  first  turns  a  light  opiK^ue 
pinkish-brown,  then  in  about  16  min- 
utes it  fuses  into  a  clear  cunun,' yellow, 
which  deepens  during'  the  next  15 
minutes.  It  may  be  stirred  once,  but 
■tirring  is  ant  to  oanae  the  lead  to  be 
reduced,  and  if  the  preliminary  miliqg 
has  been  well  done  it  is  not  necessary. 
Then  take  out  a  specimen  on  the  tip 
cf  a  rod,  let  it  ooQl  and  reheat  it.  U 
on  heating  it  appears  cmmge,  the 
operation  is  near  completion,  but  the 
heat  must  be  continued  till  in  about 
35  to  40  minutes  on  reheating  the 
glav  becomes  of  a  blood  red.  The 
contents  of  the  crucible  may  now  be 
poured,  and  will  be  of  a  bright  full 
canary  yellow.  The  pieces  may  be 
used  in  thu  way,  and  wiU  turn  red  on 
firing,  or  ebe  bits  may  be  held  in  tbe 
tong8  in  the  muffle  furnace  till  the 
oolour  comes,  or  out  on  hits  of  plati- 
num and  reheatea* 

But  the  critical  moment  must  not 
be  lost,  for  if  the  operation  be  con- 
tinued too  long,  the  glass  becomes  of 
i  a  light- brown  semi-opaque  tint,  and  it 
j  is  then  almost  impossible  to  get  it 
back  i^prin.  The  tint  wiU  be  flre- 
red- 

Instead  of  the  uranium,  2  per  cent, 
ol  blade  protoadde  of  tin  or  stannous 
oxide  (SnO)  may  be  added.  In  this 
case  the  oolour,  insteiul  of  being  a  fire- 
red,  will  be  of  a  more  purple  tone. 
A  much  longer  period  of  heating  is 
however  required. 

These  two  colours  are  moat  valuable 
for  enamelling. 

It  may  be  a  matter  of  some  surprise 
that  so  short  a  heating  produoes  the 
result.  It  seems,  however,  true  that, 
though  alkalis  take  a  loni»  time  to 
unite  with  silica,  lead  is  soon  and  easily 
dissolved  in  glass. 

I  have  done  many  enamels  with 
gold  made  as  above  described.  They 
are  very  brilliant,  and  have  never 
split.  On  the  contrary,  they  seem 
remarkably  elastic  and  stable. 

The  reader  must  also  be  cautioned 
against  statements  in  several  manuals 
such  as  that  gold-red  caunot  be  made 
with  glaas  oontaining  Iead»  or  ^g^in, 
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that  it  oannot  be  m.wle  except  with 
glass  contaiiiiiii:  le^ul,  ftr  a^in  that  it 
cannot  >>e  luiuie  except  with  Iwrax. 
AU  the^e  statements  are  false.  Id 
fittt,  it  ii  pcMBfato  to  make  gokl-red 
almost  anyhow,  if  only  the  exact  pro- 
portion of  tlie  inf?r«^liotit.s  i«  hit  off. 
And  these  exact  pruportiuus  seem  in 
eaoh  oaie  to  he  »  matter  of  experi- 
ment. 

AV)out  '0!>  per  cent,  of  black  oxide 
of  cobalt  added  to  tiie  gold  and  tin 
will  give  the  red  a  violet  hue,  but  so 
like  that  of  manganese  as  not  to  pre> 
sent  ;^ny  pirticular  advantage  over 
enamel  nm<le  with  manganese. 

On  white  these  reds  made  with  gold 
give  a  bar  eflhot,  but  their  chief  use  it 
upon  gold  paillons,  when  they  give  a 
^'loriouH  oolrnir.  Iron  can  also  be  em- 
uluycd  as  what  I  may  call  a  precipitant, 
out  its  eflfeot  is  not  so  mmorm.  In 
fact,  nothing  equals  ursoium.  It  acts 
best  when  about  15  percent,  is  put  in, 
and  the  resulting  glass  is  beautifully 
smooth  and  workable. 

Copper  may  also  be  used  to  give  a 
deep  retl  colour  with  the  use  of  tin. 
But  at  leant  5  per  cent,  of  red  oxide 
of  copper  is  required,  otherwise  the 
glass  becomes  transparent  green.  The 
colour  comes,  like  that  of  gold,  upon 
reheatint;.  The  large  amount  of  copper 
required  makes  the  enamel  too  deep  for 
use.  It  is  asserted  that  some  German 
firms  have  .-succeedadi  1  making  thinly- 
tinteil  reti  ^I.iss  with  copper  oxide. 
As  a  rule,  however,  it  is  only  used  for 
"  flashing  "  glass,  that  is  to  stw,  in  a 
▼ery  thin  layer  on  the  surfiMse  of  traoB- 
parent  glass. 

In  the  middle  af^e^;,  copper  was  much 
used  iu  tliis  manner. 

During  the  French  Bevolution  a 
large  number  d  the  finest  church 
windows  in  Prance  were  destroyed  in 
the  belief  that  the  rod  glass  was  rich 
in  gold,  but  the  chemists  having  shown 
that  it  was  made  with  copper,  the 
work  of  destruction  was  stayed. 

If  a  very  large  proportion  of  rod 
oxide  is  put  in,  and  the  heat  not  made 
too  great,  the  red  oxide  is  melted  into 
and  suspended  in  the  glass,  and  a 


rich,  crimson,  opaque  enamel  is  ob> 

tained. 

!  Tungsten  can  also  l>e  employed  to 
strike  down  the  red  colour  in  oopper 
and  gold,  but  it  seems  to  pcsses  no 
particular  advantages. 

I  may  add  that  the  above  suggested 
theory  of  metallic  precaftttation,  akin 
to  the  aort  of  action  that  goes  on  in 
the  development  of  platinotype  prinfes, 
is  a  mere  hypothesis,  for  at  present 
the  chemistry  of  the  coloration  of 
glass  with  gold  and  copper  is  not  under- 
stood. 

Iridhivi  Oxide  is  an  intensely  black 
powder.  It  colours  glass  most  power- 
fully j  '  Q'6  per  cent,  of  it  gives  a  good 
grey.  But  its  greatest  use  is,  wfam 
mechanically  mixed  with  2  to  4  parts 
of  flux,  as  an  opaque  black  pigment. 
It  serves  then  the  same  purpose  as 
Indian  ink  dose  on  paper. 

Selenium  is  a  black,  brittle  substance, 
somewhat  akin  to  sulpliur.  If  pounded 
up  and  mixed  intimately  withpouuded 
glass  and  about  2  per  cent,  of  nitrate 
of  potash,  it  gives  a  fine  yellow  odour. 
But  when  a  reducing  agent  is  present 
it  gives  a  ros«j  colour. 

Opaqu€  White  is  made  by  melting 
white  oxide  of  tin  (stannic  add)  with 
powdered  glass.    The  tin  is  not  dis- 
solved in  tlie  glass,  but  suspended  in 
'  it  like  a  pigment.    But  the  tin  has  so 
I  strong  a  reducing  power  that,  if  « 
I  mixture  of  powdered  dense  flint  glass 
and  oxide  of  tin  were  molted  to<;ether, 
the  lead  would  become  reduced  and 
the  mixture  blackened.    The  tin  must 
I  therefore  be  introduced  fay  an  artifice. 
TliiH  can  be  done  by  taking  light  flint 
and  mixing  it  with  sufficient  minium 
to  change  it  into  dense  flint,  and  at 
the  same  time  introducing  the  tin, 
for  the  minium  keeps  the  mixture 
'  oxidised ;  a  little  nitnite  of  pifjwh 
might  also  be  added  for  the  same  pur- 
noee.  Thus  if  we  take  cf  powdered 
flint,  6  parts  ;  minium,  1  part ;  white 
stannic  acid,  2  parts  ;  we  shall  get  a 
i  white  very  well  adapted  for  grisaille. 
I  It  will  be  so  hard  as  to  be  almo»  t 
j  impossible  to  pour, and  must  bedraggi  d 
out  of  the  crucible.  But  it  is  a  ifdei  • 
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did  malarial  Ibr  oae  of  griniUe.  It 

is,  however,  almost  too  hard  and  devoid 
of  polLih,  and  if  employed  for  doing 
grisaille,  must  be  glaze<l  over  with  flux 
when  huitihcd.  To  soften  it  is  an  easy 
mattor  by  mtroduciiig  some  boraaE. 
This  will  brin^:  it  down  to  any  refined 
degree  of  fuMibility,  till  it  is  soft 
enough  to  be  useful  for  enamelling 
mit^  hem,  or  any  other  nnular  pur- 
pose. Tlia  lead  and  tin  may  also,  at 
lea^t  in  part,  be  introduced  into  the 
enamel  in  the  form  of  ' '  putty  powder." 

Without  the  use  of  loaie  honx  it  is 
almoet  impossible  to  get  a  fmifale  and 
yet  brilliaTit  white. 

Nothing  but  a  verj-  hard  wliite  is 
of  nee  for  doing  gnsaille.  Messrs. 
Bmeiy,  the  colour  maken,  make  an 
excellent  wliitc,  known  as  No.  100, 
for  URe  by  china  painters,  which  1  can 
reconuuend  strongly  for  grisaille,  as 
Uataode  the  fire  well  in  tbehalf-toMs. 

Orau  Oreen, — Melt  powdered  flint 
ghkfls  with  3  jjercent.  of  chromate  of  iron, 
and  2  per  cent,  of  nitrate  of  ^tash. 
Or,  miz  powdered  fiint  glass  with  1*8 
per  cent,  of  black  oxide  of  copper, 
•8  percent,  of  bichromate  of  potash , 
and  2  per  cent,  of  nitrate  of  potash. 

Dark  Rif.t  Oreen. — The  usual  quan- 
tity of  nitrate  of  potash,  and  fimn 
10  to  20  per  cent,  of  nitrate  of  copper. 

Tnrqxioisf.  —  Tliis  miiBt  l)e  made 
with  soda  glass,  for  potash  glass  igaro- 
dnoea  a  Uiurii  green  like  a  nded  tur- 
qWMM.  Inacrucil  li  of  melted  glasis 
nXvt  \\  per  cent,  of  black  oxide  of 
copper :  it  will  dissolve  easily.  Or 
2  per  eent.  of  nitrate  of  copper  m 
powdered  crj'Ktals  may  be  used. 

A  Piile  Shu  Blur. — Powdered  flint 
w^ith  2  \ieT  cent,  of  nitrate  of  potash, 
and  '  2  per  cent,  of  fluor-spar. 

inm  Blw. — To  the  materiab  for 
turquoise,  add  025  up  to  '06  per 
cent,  of  black  oxide  of  cobalt. 

A  Deep  JioycU  JUut,  —  Pow^dered 
flint  glan  with  the  luaal  quaatily  of 
nitrate  of  potash,  and  2  per  oent.  of 
Uack  oxide  of  cobalt. 

A  Medium  Royal  Blue. — ^The  same, 
but  with  *6  fier  cent,  of  oxide  d 
eobaH. 


A  IMi  iSqyof  iKtie.— The  Mine, 
but  with  12  per  oent.  of  oside  of 

cobftlt. 

All  the  above  may  Ito  toned  to  a 
more  sober  hue  by  the  admixture  of  a 
little  iron.  Tb»  modem  bluee  are 
rather  brighter  than  the  ancient,  be* 
cause  the  cobalt  now  obtainable  is 
purer.  Instead  of  iron,  if  about  5  per 
cent,  of  yellow  oxide  of  unmiam  ia 
introduced,  the  Mine  eflbct  will  be 
produced. 

Black. — Cobalt,  3  per  cent.  ;  man- 
ganese, 2  per  oent.  ;  Drown  chromate 
of  iron,  2  per  cent. 

Antique  Red.  Manpnnpse,  2  per 
cent.  ;  rouge,  2  per  cent.  nitrate  of 
potash,  2  per  cent. 

Pw^ple. — ^PermuigMiate  of  potash, 
4  per  cent,  to  8  per  cent  ;  nitrate  of 
potai<h,  2  per  cent,  ;  or  binoxide  of 
manganese,  from  3  per  cent,  to  6  per 
cent. 

The  permanganate  may  be  simply 
stirred  into  a  crucible  of  molten  glass, 
in  which  case  no  nitrate  of  potash  need 
be  employed,  but  it  requirea  a  good 
stirring  to  disseminate  the  ouour 
tliroughout  the  glass. 

Brown. — 1  per  cent,  of  green  car- 
bonate of  nickel ;  2  per  cent,  of  nitrate 
of  potash. 

Dot'f-coloiiird  Grey. — 1'3  per  cent, 
of  black  oxide  of  manpiine^o  ;  *  0.''>  per 
cent,  of  bicliluride  of  platinum  in 
crystals. 

SlaU  Chtff* — Bichloride  of  platinum, 
'  05  per  oentk ;  nitmte  of  potash,  2  per 
cent. 

Fhe  Itubj^  (tee  Gold,  above). 

Ruby  (Blood  CoUmr),^MsAe  as  be- 
fore describetl  ;  •  1  per  cent,  of  cliloride 
of  gold,  2  per  cent,  of  protoxide  of  tin, 
and  2  per  cent,  of  potash. 

Claret  Colmtr. — As  for  ruby,  but 
with  the  addition  of  '05  per  cent,  of 
cobalt.  And  note  here  that  when 
such  small  quantities  of  colouring 
matter  are  to  be  added  it  is  best  done 
by  adding  the  re<iuisite  amount  of 
powdered  glass  coloure<l  with  cobalt, 
or  whatever  else  it  may  be  wished  to 
add. 

Canarjf  Yelhw» — 16  per  cent,  of 
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unmate  of  lodB  ;  2  peroent.  of  nitnte 

ol  (Mtash. 

A  Pinr  Orange  YcUow. — 4  per  cent, 
of  metallic  selenium ;  2  per  oeat.  of 
nitrate  of  potash. 

The  ■elenium  moit  be  ^mrj  finely 
powdeml,  and  then  with  the  potash 
well  incorpjrateci  with  the  pounded 
glatw  ;  for  aelenium,  like  sulphur,  is 
ymew  volatile. 

Testing  Enam«Is. — After  mak- 
ing each  batch  of  enamel  it  nhould  be 
tried.  This  is  best  done  bj  preparing 
a  copper  label  bulged  like  a  plaque, 
and  witli  a  hole  in  it,  and  of  dimensions 
Hay  1  in.  l)y  2  in.  Thib  should  be 
oovercxl  with  any  coinmon  white  and 
fired,  and  then  with  a  pretty  thick  coat- 
ing of  the  colour  and  fired.  While  it 
is  juat  BO  hot  that  it  can  be  touched, 
it  Bhould  1)6  put  under  a  tap  of  cold 
water,  and  if  does  not  crack  it  uutj  bo 
pronouiioed  ■ound.  Iti  oocnpontion 
tfhould  then  be  indicated  on  a  gummed 
label  pastcnl  on  the  Ijack,  and  the 
whole  used  as  a  label  to  the  jar  con- 
taiaing  theenamol.  It  thve  eenree  as 
a  eolour  index,  a  record  of  compo- 
sition, and  a  test  of  the  resistaiice  and 
durability  of  the  enamel.  A  bad 
enamel  will  generally  crack  in  the 
coune  of  a  month  iJter  it  ii  made, 
but  I  never  knew  one  to  go  in  this 
way  that  had  stood  the  water  test. 

Framing  Enamels.— Very  hand- 
some frames  may  be  made  for  enameis 
out  of  pure  nickel,  which  can  be  ob- 
tained in  sheetH.  It  is  ai|vi})lo  of  being 
soldered  with  haiti  solder,  and  a  frame 
of  nidcel  ooveied  witli  ornamentation 
of  l)urnLs}ie<l  gol<l  is  very  beautiful. 
The  tire  only  gives  it  a  sort  of  dull 
patina,  which  is  very  fine,  and  by  the 
use  of  acids  can  bo  made  almMt  any 
colour  you  like.  If  on  the  nickel  you 
paint  figures  with  gold  powder  mixed 
with  gum  wat«r  and  a  little  borax, 
and  tire  them  well  in  the  furnace,  and 
put  on  DKHre  gold  and  fire  again  onoe 
or  twice,  and  then  burnish  the  gold 
with  a  hematite  burniRher,  a  very 
beautiful  effect  is  obtained,  like  the 
Indian  gold-inlaid  work.  The  gold 
adherss  well,  and  is  diflknilt  to  get  off 


except  with  a  seraper.  Nickel »  cap- 
able of  producing  all  the  effects  of 

silver,  and  in  a<l(lition  does  not  tarnish. 
But  it  will  not  take  enamel,  for  it 
gives  rise  to  bubbles  and  the  work 
comes  off. 

Enamelling  Iron. — (a)  In  enam- 
elling metals,  the  enamel  is  fused  by 
heat  upon  the  surface  of  the  object, 
and  is  mooraoimted  by  fusion  with  its 
surface.  Enamel  for  metals  inunt 
therefoi-e  Ik;  indestructible  by  heat. 
There  are  two  kinds  of  enamel,  the 
transparsDt  and  opaque  ;  the  ivst  is 
the  base  (rf  all  the  coioured  enamels, 
which  are  produced  by  mlding  some 
metallic  oxide  to  tliis  transparent  dux. 
The  transparent  enamel  is  produced 
by  fusing  the  following  materials, 
which  are  first  ground,  then  dried, 
fuse<l,  and  again  gn)und  for  use  :  3 
nu-ts  silicious  sand,  1  chalk,  3  calcined 
iMnuc ;  or,  3  parts  broken  eiystd 
glass,  1  calcined  borax,  \  nitre,  1  dia- 
phoretic antimony  (w»'ll  washed). 
Dead  white  enamel,  or  calcine,  is  pro- 
duced by  oaleining  2  parts  lino  and  1 
of  lead  together.  The  caleiiM,  or 
combine<l  oxides,  is  mixed  up  with 
crystal  and  manganese  in  the  propor- 
tion of  1  part  combined  oxides  or 
caloine,  3  fine  ttyslal  (glass)  powder, 
40  manganese.  These  are  ground  to- 
gether and  fused ;  when  fusion  is 
completed,  the  vitreous  mass  is  poured 
into  water,  ground,  and  fused  anew, 
and  this  operation  is  npeated  sevend 
times,  and  much  care  must  be  exer- 
cised, for  the  smallest  portion  of  oxide 
of  copper  will  spoil  the  enamel  com- 
pletely. Other  colours  are  ohtaanad 
by  tkltling  to  the  transparent  ground 
enamel  the  following  materials,  accord- 
ing to  the  colour  desired  :  Blue  enamel, 
by  adding  oxide  ol  oobalt  or  some  of 
its  combinations,  with  the  addition  of 
a  little  nita^.  Black  enamel,  by  per- 
oxide of  manganese  or  iron  and  a  little 
oobalt.  Clay  prodnoes,  with  about  1 
protoxide  of  iron,  a  fine  black  enamel 
(clovet).  Yellow  enamel,  by  phospliate 
or  sulphate,  or  some  preparation  of 
sUver,  or  odds  of  lead  and  aatimonj. 
Thus,  1  part  white  oxide  of  antinm^. 
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3  to  S  wnito  lend,  1  ■lum,  1  nl- 

unmoniao.   Green  enamel  it  obtained 

directly  from  oxide  of  copper  or  oxide 
of  chromium.  Red  enamel  is  more 
difficult  to  aeonre  than  many  others. 
The  protoiido  of  copper  ie  uaed  in  a 
hy<lnn!:pn  or  carbonaceous  flame,  so  na 
to  keep  the  copf>er  from  pemxidiKing, 
or  the  preparations  uf  gold,  e.g.  the 
purple  of  CumSm.  Vmet  enainel, 
by  adding  peroxide  of  manganese  and 
»  little  nitre,  any  shade  of  violet  to 
amethystine  colour,  or  even  black,  can 
beohtained.  EnaineUing  is  perfonned 
in  an  oven  or  bgr  lemp.  ('Bnildiiig 
News.') 

(6)  To  enamel  iron  it  is  the  best  plan 
to  xnake  a  flux  to  foae  at  a  moderate 
heat,  and  tUe,  being  Inaed  over  the 

metal,  makes  a  good  surface  for  the 
white  or  ooloured  enamela  to  work 

upon. 

Snofa  n  flux  ie  made  by  20  parte  Hint 
glaaa,  20  parts  white  lc;ul,  2  jx^rts 
whiting,  and  2  part^  ball  clay.  These 
materiaJa  must  be  finely  ground  and 
well  mixed,  then  thqr  m  ivod  in  a  flre- 
dey  crucible,  mther  eharply,  for  about 
five  or  six  hours,  or  until  the  materials 
all  rundown  into  a  liquid.  Wlien  this 
is  effected,  take  the  crucible  from  the 
kiln,  bj  a  pair  of  tonga,  and  poor  the 
liquid  flux  direct  into  roM  water. 
Alter  thi«,  pfrind  the  mHtfrial  t«»  a  flue 
powder  and  it  is  ready  for  use.  It 
may  be  mentioned  that  eome  euunele 
do  not  require  grinding  to  afine  powder 
bat  this  flux  should  be  ground  very 
flne.  To  use  the  iiux  first  bruah  over 
tiie  metal  with  a  Uttle  gnm  eolation 
then  powder  the  flux  over  it.  Fire 
until  the  heat  ie  eafBcient  to  fuee  the 
flux. 

After  the  metal  is  coated  with  fused 
flax  any  of  the  following  enamela  may 
be  used,  either  powdered  direct  on,  or 
powdered  on  to  a  thin  coat  of  gum. 
Or  the  enamel  mixtures  may  be  mixed 
with  oO  and  the  metel  artidea  dipped 
in  it.  Fire  the  enameU  until  tliej 
ran  bright. 

The  following  enamels  are  what  are 
termed  "eoftj*  AU  perte  are  by 
weight. 


mute.— 88  parte  flint  glaai,  8  parte 

oxide  of  tin,  3  parte  nitre,  8  perte  red 

lead,  2  ports  flint  or  chiiw  clay. 

Mack. — 3  {larts  red  oxide  of  iron. 
3  parts  carbonate  of  coUdt,  12  parts 
red  lead,  4  parte  borax,  4  piurli  Lynn 
sand. 

YeUow  CotxU. — 2  ^larts  flint,  5| 
parts  red  lead,  2  parts  chromate  of 
lead,  i  part  borax. 

Cortd  Red.— 2  parte  flint  glass,  3 
parts  flint,  3  parts  Rugar  of  leml,  9 
parts  red  lead,  2  parts  bichromate  of 


Omarff, — 2  parts  flint  glass,  8  parts 
flint,  9  parte  red  lead,  2  parte  oxide  of 

uranium. 

Tur^oUt. — 2-1  parts  flint  glass,  80 
perte  red  lead,  82  parte  borax,  24 

parts  flint,  28  parts  wliitc  oiiamel,  14 
parts  oxide  of  copper,  |  part  oxide  of 
cobalt. 

Red  Brmn, — 2  parte  odoined  aol- 
phate  of  iron,  3  parte  red  leed,  2  perte 

Wax,  1  part  flint. 

Sky  Blue, — 15  parts  flint  glass,  6 
perte  white  leed,  1  part  pearl  ash,  1 
part  common  ed^  2  prte  oxide  cofaalti 

2  parts  white  eniimel. 

Chrotne  Grrcn.  — 1^  part^  flint  gla^n, 
18  parts  white  lead,  4  oxide 
cobalt,  2  parte  oxide  of  tm,  9  perte 
oxide  of  chrome,  20  parts  borax. 

All  the  foregoing  enamels  are  first 
mixed,  then  melted  in  crucibles,  poured 
out  when  liquid,  then  powdered  or 
ground  for  use. 

(r)  To  enamel  cast  iron  and  liollow 
ware :  (1)  Calcined  flints  parts ; 
Comieh  etone  or  composition  2  parts, 
lithaige  9  parts,  borax  6  parts,  argil* 
laoeous  earth  1  part,  nitre  1  part,  calx 
of  tin  6  parts,  purified  potash  1  port. 
(2)  Calcined  flints  8  parU,  red  leail  8 
parte, borax8  perte,  calx  of  tinSparte, 
nitre  1  part.  (3)  Potter's  composition 
12  parts,  bonix  f5  parts,  white  lead  10 
parts,  nitre  2  fjarts,  white  marble  cal- 
cined 1  part,  purified  potash  2  parte 
calx  of  tin  5  parte.  (4)  Calcined  flints 
4  parts.  Potter's  composition  1  part, 
nitre  2  parts,  borax  S  parts,  white 
marble  addned  1  part,  argillaoeoue 
earth  |  part,  calx  of  tin  2  parts. 
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Whichever  of  the  above  compositiona 
ia  tAken  must  bo  finely  powdered, 
mixed  and  i\xaed.  The  vitreous  mam 
whoi  oold  IB  grotmdj  lifted  and  levi- 
gated wiihmter ;  it  la  then  made  into 
a  pap  with  water,  or  |f?um  >vater.  This 
pap  in  smeared  or  brushed  over  the 
mterior  of  the  yeasel,  dried,  and  then 
fused  with  a  proper  heat  in  a  muflle. 
Clean  the  vmbbIi  perfect^  before 
applying. 

(d)  Clean  and  brighten  the  iron 
before  applying  enamd.  The  enamel 
conmste  of  two  coata — the  bo<ly  and  the 
glaze.  The  Ixxly  is  made  by  fusing 
100  lb.  ground  fl^ta,  75  of  borax,  and 
grinding  40  lb.  of  thia  frit  with  5  lb. 
of  potter's  c]b,j  in  water,  till  it  is 
brought  to  the  consistence  of  a  pap. 
A  coat  of  tliis  being  applied  and  dried, 
but  not  hard,  the  glaze  powder  is  sifted 
over  it.  This  oonaiBts  of  100  lb.  Cor- 
niah  stone  in  fine  powder,  1 1 7  of  borax, 
35  of  soda  ash,  35  of  nitre,  35  of  sifted 
slaked  lime,  13  of  white  sand,  and  50 
of  pounded  white  slMa.  !nieaeare  all 
fuaed  together  ;  Uie  frit  obtained  is 
pulverisetl.  Of  this  powder,  45  lb.  are 
mixed  with  1  lb.  of  soda  ash,  iii  hot 
water,  and  the  mixture  dried  in  a 
atove  ia  the  gla/o  powder.  After  sift- 
ing thiH  over  the  Inxly  coiit,  the  cast 
iron  article  is  put  into  a  stove,  kept  at 
a  temperature  of  about  212^,  to  d[ry  it 
hard,  after  which  it  is  set  in  a  mufHe- 
kiln,  to  fu.se  it  into  a  glaze.  The 
inHi(leH  of  pi[)es  are  enamelled  (after 
being  cleaned)  by  pouring  the  above 
body  composition  through  them,  while 
the  pijHJ  in  Iwing  turned  around  to 
en.«?ure  an  etjual  coating ;  aft^n-  the  Ixxly 
luis  become  set,  the  glaze  pap  is 
poured  in  in  like  manner.  The  pipe 
la  finally  dried  in  the  kiln. 

(f)  For  Cu/inary  r<.<t,t(A"<. — For  ena- 
melling cast  and  wrought  iron  vessels, 
the  following  are  Has  method  and 
materiiil.i  niont  generally  employed  : 
100  lb.  calcined  und  ground  flints,  and 
50  lb.  borax,  calcined  and  finely  ground, 
are  intimately  mixed,  fused,  and  gradu- 
ally cooled.  Of  this,  40  lb.  are  njixe<l 
with  5  lb.  j»otter'»  cliiy,  and  ground  in 
water  to  a  pasty  mass.    The  vessel, 


I  first  thoroughly  cleansed  by  means  of 
'  very  dilute  .<<ulphuric  acid  and  scouring 
i  with  sand,  is  lined  with  a  coating  of 
thia  about  |  in.  thick,  and  left  for  it 
I  to  harden  m  a  warm  room.  A  new 
'  coating  is  next  added,  prepared  from 
I  125  lb.  white  glass  free  from  lead,  25  lb. 
I  borax,  20  lb.  soda  in  ciTBtak,  which 
I  faavebeen  pulverisedaad  fuaed  together 

?x>und,  cooletl  in  water,  and  drie<l. 
o  45  11 ».  i>f  this,  1  lb,  soda  is  addetl  ; 
the  whole  is  mixed  in  hot  water,  dried, 
and  finely  powdered.  A  portion  of  thia 
is  sifted  over  the  other  coating  while 
I  it  is  still  moist,  and  the  vessel  is  then 
dried  in  an  oven  at  the  temperature  of 
booing  water  2l7f>  F.  (lOtPC.).  The 
vessel  is  heated  in  a  stove  or  muffle  till 
the  glaze  appears.  It  is  then  taken 
out,  and  more  glaze  powder  is  dusted 
on  the  glased  surface  already  in  fuaion. 
This  enamel  resists  perfectly  the 
action  of  dilute  mineral  and  vegetable 
acids,  as  well  as  alkalis,  and  does  not 
orack  or  scale  off  from  the  metal. 

(/)  BnamdUnff  Tntide  of  Iron  Sauce' 
paw. —  The  article  is  first  cleansed 
from  all  oxides  by  placing  it  in  an  acid 
solution,  then  dried,  after  scouring 
with  aand  to  a  grey  colour,  wbat^ 
shows  it  to  be  perfectly  clean  ;  apply  a 
solution  of  gum-arabic  to  the  surface, 
and  sift  over  it  a  vitreous  substance 
reduced  to  fine  powder,  compoeed  of 
I  flint  glass,  soda  carbonate,  and  boraoie 
acid  ;  then  hejit  it  to  re<lne88  by  degrees, 
I  till  the  glass  is  melte<l  upon  the  surface. 
I  It  is  tlien  allowed  to  cool  gradually 
{  (excluded  from  the  air  aa  much  aa 
posnible)  to  aTuieal  it.    The  ghize  is 
made  of    130  parts  gla^>.x,  .-^otla 
'  carbonate  and  12  boracic  acid,  melted 
in  a  onieible,  cooled,  and  then  reduced 
'  to  an  impalpable  powder.    (R.  W. 
'  Hale.) 

(<f)  For  CaH'Jron  i^tpM.— There  are 
vanouareoipea  for  the  enamel,  depend- 
ing on  the  purpose  for  wUch  it  ii 

'  applied.    One  for  water  pi]>cfi  is  as 
follows  :  28  parts  by  weight  of  siUca, 
1 1  calcined  soda  carbonate,  and  6  lime 
carbonate.    Another  is  :  34  silica,  11 
I  soda  carbonate,  12  i:halk,  and  11  dried 
>  pipe-clay,  to  which  boracic  acid  or  lead 
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enamel  ii  Mqnired.    The  core  forming 

the  inner  surface  of  the  pipe — and,  if 
desirable,  the  mould  too — is  coated 
with  graphite  (bUdclead),  smoothed, 
and  tiw  eoMiiel,  ha  a  powder,  paste,  or 
pigment,  is  applied  to  the  thick ncRS 
retjuired.  The  niolten  iron  oiusetii  the 
enamel  to  soften  and  firmly  adhere  to 
the  iron.  If  it  ii  not  neeciny  thai 
the  enamel  should  be  ilDOOth,  the 
blacklead  is  oniittetl. 

(A)  Ulau  £namd  for  /rwi.— The 
■rtidei,  Utohen  uteniiOs,  signs,  etc., 
coated  with  tiis  enamel,  are  not 
affect 4^1  by  atmospheric  inflaenoes, 
nor  destroyed  by  an  ordinary  fire,  and 
do  not  rust. 

Intimately  mix  4  parts  of  powdered 
0tin,  2  of  spar,  1  of  wiltpetre  niid  J  of 
a  part  of  ziiu:  oxide.  Fuhc  them  lu  a 
crucible  aud  pour  into  moulds  to  cool. 
For  nee  the  naee—ry  quantity  is  tri> 
turated  with  water.  Heat  the  iron 
utensil  to  a  re<i  heat  in  a  muffle  furnace 
and  Apply  the  enamel,  which  will  pre- 
aent  a  onlliant  glaasy  appeeianoe.  To 
colour  the  enamel  blue,  add  oxide  of 
cobalt ;  for  red,  ammonium  ;  for  black, 
manganic  oxide ;  for  yellow,  UFaoic 
oxide ;  for  brown,  ferric  oxide ;  for 
preeij,  a  mixture  of  2  jsirtw  af  r^tiiimic 
oxide  and  1  of  maniL^nic  oxide;  for 
pure  white,  stiitniie  oxide. 

(0  For  ]VaU-}Uutcg.—ThiD  sheet- 
iron  ie  fint  cut  and  etamped  to  the 
deaired  ehape,  the  edg(M  of  the  plnte 
lieins:  tunie<l  up  Mlii^htly  in  the  UMual 
way  tH>  as  to  form  a  shulluw  tray,  the 
edges  serving  to  hold  the  enamel  in 
position  during  the  preliminary  stages 
of  the  process.  The  plato  i-^  thtui  inmle 
chemically  clean  by  any  of  the  ordinary 
proce«ee  of  pickling  and  loouring.  The 
mnedients  of  the  enamel  should  be 
tAKcn  in  the  following  proportions  : 
Whit^deatl,  12  OB.  ;  arsenic,  2^  oz.  ; 
tiint-glass,  8  oa.  ;  saltpetre,  3  oz.  ; 
bono,  llf  oa.,  and  ground  flint,  3  oa. 
These  are  powderetl,  mixed  thon)uphly, 
placed  in  the  crucible,  and  fu8e<l  ;  but 
before  they  are  cooled,  they  mubt  be 
plunged  into  oold  water,  which  bae 
the  ellbct  of  rendering  the  nuuHi  ray 


brittle.  Hm  eakee  of  fneed  enamel 
are  then  pounded  to  alxjut  the  finenet^s 
of  coarse  sand,  \v,ishe<l.  and  drie<l.  The 
powder  is  now  ready  lor  use.  The 
plates  of  sheet-iron,  having  been  well 
cleansed  and  thoroughly  dried,  are 
.s])rinkletl  over  with  sufficient  enamel 
|K)wder  to  make  the  emting  of  the  de- 
sired tliicknesd,  aud  are  tlien  placed  in 
a  muffle,  the  tumed-up  edgee  retaining 
the  swelling  enamel  in  position.  Let- 
tering or  df^ignt*  chu  Ix*  produced  on 
the  surface  by  the  ordinary  means  ; 
but  if  it  ie  deeired  to  put  them  on 
when  the  enamelled  plate  is  oold,  thej 
are  first  received  on  paper,  an  impren- 
sion  being  taken  in  soft  black  enamel 
from  the  engraved  plate,  and  subse- 
quently traiiMfcrred,  the  article  being 
again  f)laotHi  in  the  muffle  to  fuse  the 
enamel  of  the  denign  or  letters.  The 
iron  back  is  more  durable  tliau  copper, 
and  cheepMr.  Variations  in  the  oowur 
of  the  enamel  can  be  obtained  by  the 
addition  of  variouB  toUh  and  earths, 
such  as  cobalt,  manganese  peroxide, 
iron  protoxide,  etc.,  uid  eimuir  diver- 
sity of  colour  can  be  introdttoed  into 
the  design  or  the  letters, 

(j)  White  Eiutmd  for  Onunnfntal 
Artide$. — Calcine  together  and  convert 
completely  ijito  oxide  2  perte  of  tin 
and  1  of  kviil.  Mix  1  part  of  tin's 
oxide  mixture  with  2  parts  of  pulver- 
ised white  crystal  gla^s,  and  after 
adding  a  yvrj  amall  quantity  of  aalt- 
petre  as  a  decolorisuig  agent,  fuse  in  a 
small  crncible,  and  |)our  the  fused 
mabs  into  culd  water.  liepeat  the 
fusing  twice  or  three  timea  or  untfl 
the  maisH  is  no  longer  blistered,  but 
thoroughly  homogcnrouB,  It  is  then 
re<luced  to  a  line  i>uw<ler,  and  may  be 
applied  either  by  itself,  or,  for  small 
surfaces,  by  mixing  it  with  oil  of  laven- 
der and  la}'ing  it  on  like  nil  j»;iint  with 
a  brush.  For  the  pn-iKinilion  of  white 
enamel  with  a  lower  fusing  point,  the 
following  composition  nay  be  used: 
100  parts  of  the  tin-lead  oxide,  60  of 
pure  quartz  meal,  and  '2T^  of  common 
salt.  The  iron  coutaineil  in  the  sand 
combines  with  the  chlorine  of  the 
common  aalt  to  a  combination  which 
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evapomtes  on  haating,  and  a  fritted 
mass  repreijenttiig  *  leaid«aoda  glass  is 
obtAined.  To  prepare  enamel  with 
thiH  maas,  it  is  finely  pulveri.-<e<i  and 
mixed  with  &  ziuc  oxide,  or  with  the 
miztura  of  tin  oxide  aad  lead  osdde, 
by  using  100  parts  of  oxide  to  50  of 
the  frit.  The  larjjer  the  quantity  of 
tin  oxide  in  the  eiuiinelling  mass  the 
thinner  the  coating  may  be.  Bnamd- 
obtaining  no  tan  oxide 
may  also  be  prepared,  Bodium  antimo- 
nate  being  generally  used  in  this  case. 
A  oompoeition  giving  a  very  beautiful 
eoamel  oonaistfl  of  a  miztttra  ol  8  parte 
of  crystal  glass,  1  of  sodium  antimo- 
natc,  and  a  very  small  quantity  of 
saltpetre.  In  preparing  all  these  kinds 
of  raamdeare  moat  beitakeo  infiuing 
to  prevent  the  action  of  reducing 
bodies  in  tlie  crucible  by  closing  the 
latter  with  a  well-fitting  lid.  If  fire 
gasea  penetrate  into  the  orndble, 
enamelling  mnim  of  inferior  quality 
•re  obtained. 

(k)  Coloured. — The  ordinary  grey 
enamel  (so  called)  is  really  not  an 
enamel,  but  a  trantparent  glass,  the 
apparent  grej  coloar  of  which  is  pro- 
duced by  the  unfaoe  <tf  iron  beneath 
the  glaze. 

(a)  Orejf  MixUtrt. 


Sand  ..... 
Red-lead    .     .     .  . 
Boracic  acid  . 
Oollett  (broken  glass) 
Soda  biearboDttto  .  . 

Nitre  

ManganeKo 


FUDt  .    .  . 

Boracic  acid 
Soda  bicarbonate 
Nitre    .     .  . 


Cullett     .    .  . 

Boracic  acid  .  , 
Soda  bicarbonate  . 
Lime  phosphate  . 
Antimony  oxide  . 

Oopp«r  and  other  Vmm1s.~ 
(a) Flint 6  parte,  boraxS  puts, 


lb. 

OB. 

10 

0 

33 

0 

20 

0 

114 

0 

16 

0 

1 

2 

0 

H 

'  86 

0 

24 

0 

24 

0 

18 

0 

11 

0 

7 

0 

0 

4 

8 

8 

0 

2 

red-lead  1  part,  oxide  of  tin  1  part. 
Mix  all  together,  fuse,  grind  faito 
powder,  make  into  a  tliin  ivuite  with 
water,  appl}'  with  a  bruiih  to  the  sur- 
face of  the  vessels  (after  scaling  by 
heat  and  elmning  them),  repeat  with 
a  aeeond  or  omi  a  thinl  coat,  after- 
wards dry,  and  then  fuae  on  fay  heat 
of  an  enamelled  kiln. 

(6)  bi  Qenniny  and  FVanoe  liw 
following  procesa  ma  lately  oomo  Into 
use,  especially  for  enamelling  copper 
culinary  vesHcls  :  12  oz.  white  fluor- 
spar, 12  oc.  gypiium,  1  os.  borax,  are 
finely  powdered,  intimate^  mixed,  and 
fused  in  a  crucible  ;  the  mass  produced 
is  poured  out,  allowed  to  cool,  and 
rubbed  up  to  a  paste  with  water.  The 
paate  is  toen  broahed  over  the  inrida 
of  the  verael  to  be  enamelled  :  after 
thorou|T:h  drying,  the  vessel  is  gradu- 
ally  heated  until  the  enamel  fuses. 
The  ooating  thus  prodnced  li  firmly 
adhmnt  to  the  oopper,  ia  wliite  and 
opaque,  does  not  easily  chip  ofi",  and 
is  proof  against  vegetable  acids.  It 
also  gives  a  beautiful  alabaster  surface 
for  omamentd  purpoeeik  (*Ding. 
Polyt.  Jl.*) 

(c)  Whitt Enamd  for  Coppt  r  Cooking 
UtentilM.  — Powder  and  mix  12  parts  of 
white  fluorspar,  18  of  nnbnmed  gyp- 
sum, and  1  of  borax,  and  fuse  toe 
mixture  in  a  crucible.  Pour  the  mass 
out,  and,  when  cold,  triturate  it  into 
a  mate  with  water.  Apply  thia  with 
m  bmsh  to  the  inside  of  the  veaad  and 
place  the  latter  in  a  moderately  warm 
place  so  that  the  paste  will  dry  uni- 
formly. When  dry,  heat  the  vessel  to 
aooh  a  degree  in  amnffle  fomaoe  thai 
the  paste  which  ha8  been  applied  lique- 
fies. When  cold,  the  reault  will  be  * 
white  opaque  enamel. 

Oast  uon  Baths.— In  a  paper 
read  by  T.  Doadman  before  the  Croy- 
don Ironmoi^jerf  Aggiatants,the  author 
gave  some  little  known  details  relating 
to  Bath  Enamelling.  He  explained 
that  "  porcelain  "  enamelling  meaoi 
ooating  with  china,  "  vitreous  "  ena- 
melling coating  ^vith  trlass,  and  *'  me- 
tallic "  enamelling  cotiiing  with  paint. 
To  poroelain-enamel  *  bath  one  must 
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first  have  a  good  uaHting,  of  a  fskirly 
even  thicknean,  and  free  from  "  flaws." 
Snoli  oistiiigi  require  to  be  filed  up  to 
reiDOTe  all  roughness,  and  also  to 
expose  all  "  blow-hole8,"  etc.,  which 
are  often  covered  with  a  mere  skin  of 
BMitel,  wlikh  natorally  collapees  wfaflo 
toadied  with  the  emery-wheel  or  file. 
When  this  has  been  done  the  bath  is 
plAoed  in  aaort  of  cupboard  to  be  sand- 
niMitml,  to  nmovo  iQ  owboiiMoeoiu 
deposti.   TUiiithodirtMat  part  of 
the  process,  and  the  operator  has  to 
wear  a  protecting  helmet,  something 
like  that  used  by  divers.    The  casting 
ii  next  handed  to  the  enemeUer,  who 
orerfaauls  it  for  faults  or  blemishes, 
which  must  be  rectified  Ixifore  he  can 
prcx;eed.    If  the  examination  proves 
MtirfMtflty,  the  heth  is  plaoed  over  e 
tm^mod  **  underooeted  "  with  a  special 
oompoeition  poured  on  with  a  hand 
bowl  and  rocked  so  as  to  ensure  an  even 
tbifflriMMi.   Ibe  heth  hM  then  to  be 
dried,  and  robbed  down  with  fine  glass 
papar,  and  any  bare  places  * '  touched 
up.**    It  is  next  placed  in  the  furnace 
to  be   "roasted."    The  process  of 
andaraiating  pratenta  roat^  and  ah» 
lORDa  a  body  for  the  enamel  to  attach 
Haelf  to.    After  this  the  bath  is  placed 
in  the  furnace,  brought  to  a  white 
lMa%  and  tMrnred  on  to  e  tflting 
and  refutvlug  table,  when  an  overhead 
sieve  arrangement  is  put  into  action, 
which  sends  down  showers  of  dust 
enamel.    The  enameller  in  chai^i^ 
standi  by  with  a  long-handled  sieve, 
and  when  he  sees  a  bare  or  thin  place 
he  dusts   on   enamel.    When  he  is 
satisfied  with  the  appearance,  or  the 
batfabeoonMa  too  eidd,  it  ia  taken  off 
the  table,  replaced  in  the  furnace, 
brought  to  white  heat  a^!;ain,  and  then 
taken  out  and  examined  for  thickness 
el  enamel  and  also  for  blenudiea.  If 
naceoonry,  it  is  again  placed  under  the 
enamellmg-machine,  and  goes  through 
the  process  again  and  again,  until  the 
enameller  is  satisfied.    Baths  are  put 
through  the  proaew  four  or  five  times 
before    they  are  considered  perfect, 
and  even  then  some  turn  out  to  be 
**  Wcititers  "  or  "  seconds. " 


I  When  the  enamelling  is  finished  the 
bath  is  placed  under  a  large  hood, 
which  lets  down  to  within  a  foot  of  the 
ground  to  allow  of  ventilation,  while 
keeping  the  dust  and  dirt  away  during 
the  process  of  cooling,  which  has  to  be 
donegradaalljandontofdnHii^ta.  If 
a  ounent  of  cold  air  were  to  reach  it 
the  metal  would  contract  too  quickly 
in  some  places,  and  the  result  would 
either  be  m  brolEen  bath  or  apoiH  ana- 
mel.  At  that  stage  the  sur&oa  of  Hbm 
bath  is  rough  to  the  touch,  the  rough- 
ness being  caused  by  small  particles  of 
enamel  resting  on  the  surface  after  the 


bath  was  too  oool  to  eauae  the  wne  to 

"flow."    To  remove  this  the  surface 
'  has  to  be  rubbed  over  with  the  finest 
I  glass-^per.    Some  enameilers,  espe- 
•  eiallT  m  Seotland,  prefor  to  nae  kmg- 
handled  sieves,  about  8  in,  diameter, 
for  dusting  on  the  enamel  instead  of 
I  the  overhead  arrangement  described, 
I  but  the  latter  aUowa  the  workers  more 
freedom,  and  also  enables  them  to  get 
further  away  from  the  intense  heat. 

Vitreous  enamelling  is  similar  to 
porcelain  enamelling,  save  that  glass 
la  uied  imtead  of  eUna,  and  ia  ob- 
tainable in  a  greater  variety  of  colours. 
The  majority  of  coloured  enamelled 
baths  now  on  the  market  are  vitre- 

008.** 

Where  '  *  metallic  "  enamelling  is  re- 
quired, the  casting  is  treated  as  before 
mentioned  as  regards  filing-up  and 
sand*blasting,  and  is  then  painted, 
plaoed  in  an  oven,  and  baked  ;  brought 
out  again,  allowed  to  cool,  and  then 
rubbed  down  with  fine-glass  |>aper  as 
if  for  coach-painting.  Another  coat  of 
peint  ia  applied  aed'the  prooaaara- 
peated  over  and  over  again,  according 
to  the  quality  and  style  of  finish  re- 
quired, some  of  the  best  finish  requir- 
ing eight,  ten,  or  even  twelve  ooata  of 
enamel  paint  to  make  them  perfect 
specimens  of  the  enameller 's  art. 
With  metallic  enamel  pnu:tit^lly  any 
colour  might  be  had  and  almost  any 
oombination,  and  aome  "marUed'* 
baths  arc  so  well  done  that  it  needs  an 
expert  to  tell  whether  they  are  mar- 
bled or  only  enumelleil. 
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The  Composition  and  Process 
of  Oommeroial  Bnamelling.— 

The  composition  of  the  enamel  iH  as  fol- 
lows: Silirji,  100  1)).;  8odft-a«h,  35  lb.  ; 
borax,  76  lb.  ;  plaster  of  Paris  or  gyp 
sum,  10  to  20  lb. ;  and  anenious  aod 
in  the  proportioii  of  1|  per  cent,  of  all 
the  otlMr  ingredients.  Wlien  these  are 
oompounded  the  resultant  mixture  is 
an  enamel  vitraoiu  enough  to  cany  a 
glaw  of  ttadf,  with  an  affinity  for 
wrought  or  slicet  iron  which  causes  it 
to  adhere  with  extreme  tenacity  when 
burned  upon  it,  and  which  will  not 
exfoliate  or  abaorb  moiature  in  quan- 
tity sufficient  to  destroy  its  polish. 
The  inp-edients  of  the  enamel,  having 
been  comminuted,  are  carefully  mixed 
together,  and  broogfat  to  a  state  of 
oomplete  vitrification  ina  rcverberatory 
furnace,  with  observance  of  the  rules 
apphcable  to  glass-making  generally. 
Then  the  enamel  is  run  off  as  usual 
into  water  to  granulate,  when  it  is 
ready  for  grinding.  In  making  an 
enamel  for  wrought  or  sheet-iron 
ware,  100  lb.  of  the  enamel  is  ground 
in  an  ofdinary  porodain  mill,  adding 
about  6  IK  ongr,  pvatamblj  white,  and 
having  a  pnmounced  soapy  feeling, 
wliich  clay  helps  to  give  body  to  the 
enamel  and  to  prevent  its  onudng  when 
it  is  finally  fixeil  on  the  iron  in  the 
heat  of  a  muflle.  This  grinding  re- 
quires about  one  working  divy,  and  • 
bhuuld  always  be  continued  until  the 
enamel  is  thoroughly  ground,  and  the 
clay  is  thoroughly  mixed  with  it.  It 
LB  advisible  to  introduce  along  with  the 
enamel  and  clay  in  the  grinding  pro- 
oesB,  oaldned  magnesia  oarbooata  in 
the  proportion  of  8  os.  to  100  lb.  of 
the  enamel.  This  salt  of  magnesia 
serves  to  make  the  enamel  coat  as 
finally  applied  less  traus^iarent,  con- 
tributes to  the  flecking  or  spotting  of 
it  with  white,  and  thus  in  a  measure 
prevents  the  iron  base  from  imjKvrting 
to  the  enamel  throughout  its  own  dull 
and  unattractive  shade.  Prqiared  as 
above^  the  mixture  is  run  off  through 
a  strainer  into  tubs,  where  it  ia  allowed 
to  remain  about  1  day,  during  which 
time  a  sort  of  ripening  is  elBMrted,  when 


it  is  iinally  prepcu'cd  as  foUow^s ;  The 
mixture  being  brought  to  about  the 
consistence  of  cream  by  the  addition 
when  necessary,  of  water,  magnesia 
sulphate  is  added  until  the  mixture  is 
coagulated  and  pisty,  yet  stiU  eapme 
of  being  shaken  out  into  a  thin  and 
uniform  coat .  2  oz.  magnesia  sulphate 
is  usually  sufficient  for  100  lb.  of  the 
mixture.  The  mixture  having  been 
fijoally  pre^red,  the  artide  is  dipped 
into  it,  having  been  first  prepare<l  by 
the  well-known  processes  of  annealing, 
pickling,  scouring,  and  washing.  For 
washing  dear  water  is  used,  &b  iron 
remaimng  therein  until  it  is  dipped. 
Care  should  be  taken  tliat  the  enamel 
is  not  laid  on  too  heavily,  and  that  it 
is  evwnly  distributed.  Hanng  re- 
ceived a  thin  uniform  coat  by  dlppi]||^^ 
the  article  is  dried,  for  if  the  enamel 
coat  is  burned  while  still  damp  it  will 
crack  or  erase.  This  drying  is  accom" 
pUshed,  lor  convenience  and  dispateh, 
in  an  oven  constructed  for  the  purpose 
the  range  of  heat  in  which  varies  from 
about  100- to  200° F.  (38°  to  93° C.) but 
it  may  be  elbeted  at  summer  boat  in  an 
ordinary  close  room.  The  higher  the 
temperature,  the  smaller  and  less  dis- 
tinct the  spots  ;  the  lower  the  tern- 
perature,  the  more  pronounced  the 
mottlings.  The  time  required  depends 
upon  the  thickness  of  the  enainel  coat, 
the  quantity  of  moisture  present,  and 
the  d^ree  of  heat  employed. 
thoroughly  dried  the  coat  is  of  n 
whitish  colour  and  usually  either 
brown  or  reddish-brown  spotted  ;  and 
when  burned  in  a  muffle  is  of  greyish 
colour,  dark  spotted.  The  burning 
process  is  effected  in  an  ordinary  muffle 
at  a  red,  cherry-red,  or  slightly  greater 
heat,  the  ordinary  time  recjuired  being 
about  4  minutes.  (Quinby  and 
AVhitmg). 

To  Rdiifdy  Paxil ts  in  Enamdliiig. — 
Wlien  the  enamel  becomes  separated 
from  the  metal  or  when  the  iron  bends 
away  from  tlM  enamelled  side,  i.e. 
when  the  contraction  of  the  enamel  on 
cooling  is  less  tlian  tliat  of  the  iron,  one 
of  the  following  alterations  must  be 
made  in  the  composition  of  the  euamd. 
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(<i)  Increase  the  amount  of  silica. 
(6)  Replace  part  of  the  boric  acid  by 


(c)  If  lead  il  present,  replace  part  of 
the  lead  ozido  oy  aUtalis  or  alkaline 
earths. 

(d)  Replace  pwi  of  tl»  alkdine 
earths  bjalkalii. 

(e)  Increase  the  alkiUi  and  diniiii- 
kh  the  boric  acid. 

(/)  Instaad  of  tin  oxide  we  bone 
aril. 

If  the  enamel  breaks,  and  the  iron 
bends  towanl.<<  the  enamelled  side,  and 
the  contractiuu  of  the  enamel  ia  there- 
fore ffemUr  then  tiiet  of  tho  im,  the 
oonstituente  must  be  altered  in  the 
opposite  sense.  The  following  relations 
by  weight  giTe,  according  to  Petrik, 
good  and  reaehw  enemeb : — 


PbO  Nft^O  SiOs 

I.    aO-8  18  S    47  1 

IL    li-4  I8*i  47*1 

HL  at- 4  fe  6s*i 

..  18-6  «3S 

V.      ..  18-6  34-7 


BjOa  SdOs  GiO 
3-4 


9*4 
S*4 

7-8 
140 


li 


SO 


10-4 


8 


NatO  8I0|  BsOs  SoO,  BooeAsh 

TI.   18*5  52' 1  1«*0  W'4 

Vll.    18-8  36  7  14  0  ..  30-8 

YIll.    18-4  34-1  14  0  14*4  14  4 

IX.  ie*f  M-i  i4*f    t*y  T*Y 

The  relation  between  tin  oxide  and 
bone  adi  le  of  great  Importauce. 
C  Mooit  da  b  Ofiamiqva  at  da  la 

Terrene.*) 

Clock  and  Watch  Makera* 
Bnaaielliiig.— Dial'plateenamelHng 

jnohideathe  manufacture  of  watch  and 
fine  clock  dial-plate8,  with  fluted  platen 
for  enamel  painting,  and  is  divided 
into  two  branches — hard  enamelling, 
and  aoft  or  ^bae  enamelling.  In  the 
first  branch,  the  Venetian  enamels 
only  are  URetl ;  in  the  last,  the  English 
or  glass  enamels.  The  practice  of  hard 
anamalTing  reqniree  more  akO],  time, 
and  labour  tlxau  the  others,  and  ia 
consequently  esteemed  the  most.  In 
jureparing  the  metals  to  be  enamelled 
on,  whether  they  be  of  gold,  silver, 
or  oopper,  the  process  ia  similar,  and 
one  description  will  suffice  for  the 
whole  ;  and  first  of  the  making  of 
watch -dials. 


The  copjx-r  plateu  liaviug  been  pre- 
pared to  the  necessary  shape  and  size, 
and  an  edge  mised  round  the  holes, 
and  on  tlic  outbid*'  ciK^umference,  to 
prevent  the  enain<l  from  npremling 
when  it  is  in  its  soft  state,  the  cuppers 
are  then  thrown  into  a  piokle-pan  in 
order  to  free  them  from  any  impurities 
which  may  be  on  the  surface.  This 
pickle  is  composed  of  oil  of  vitriol, 
BuiBdentlyneutmUaed  lor  the  purpoee 
with  water  ;  or  diluted  nitric  aoid  mi^ 
be  UB^.    The  coppers  being  thus  pre- 
pared, the  next  step  is  that  uf  enamel- 
ling.   When  tlie  operations  of  hard 
enamelling  and  glass  enamelling  are 
dissimilar,  the  ditrerence  will  Ije  de- 
8criV>ed  ;  but  to  a  certain  extent  they 
are  the  same.    The  enamel  &a  it  comes 
from  the  malnr  ia  generally  in  small 
cakes,  4  to  6  in.  in^uameter.    In  pre- 
paring it  for  use,  a  small  hanmier  is 
used,  having  one  end  flat  and  the 
other  of  the  nape  oommon]y  employed 
to  rivet  with.    With  this  tha  enamel 
is  broken  into  thin  pieces  or  flakes, 
by  striking  the  edge  of  the  cake 
smartly  as  it  rests  upon  the  fore-iinger 
of  the  left  hand.   The  piaoea  are  then 
put  into  an  agate  mortar,  and  with  a 
pestle  of  the  same  material  are  finely 
pulverised,  the  nplinters  being  pre- 
vented from  flying  uboat  by  keeping 
the  enamel  coverad  with  pure  water 
all  the  time  the  procefw  of  grinding  is 
Koing  on.   The  point  at  which  it  should 
DO  diaoontinueia  can  only  be  ascer- 
tained by  experience,  as  the  diiftrent 
kinds  of  enamel  and  the  difllerent  modes 
of  its  application  nxjuire  the  ground 
enamel  to  be  either  more  or  less  fine. 
In  gemend,  it  may  be  stated  that  the 
' '  backing  "  should  be  much  finer  than 
the  first  coat,  the  second  coat  of  an 
intermediate  fineness,  the  hard  enamels 
oonsideiably  finer  than  the  glass,  and 
the  flux  somewhat  finer  that  these,  as 
the  first  operates  with  much  lc8*<  etfec* 
on  the  flux  than  upon  either  of  the 
former  substances. 

When  grinding,  great  oare  must  be 
taken  to  keep  the  enamel  free  from 
dirt,and  the  light  Hue  which  arises  must 
be  washed  away,  three  or  more  time^ 
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as  may  be  necessary,  in  the  course  of 
the  operation,  till  the  water  comes  off 
quite  clear.  A  Hinall  teapot  is  com- 
ruonly  used  to  pour  the  water  from, 
and  when  the  euamel  is  ground  suOi- 
eientlj,  the  produce  le  emptied  into 
eome  other  small  cup  for  use,  the 
sur&ce  being  kept  just  covered  with 
water.  The  manner  in  which  the 
grinding  ii  perfonned  ie  hv  pititiug 
ttie  morter  upon  tbe  work-bench,  on 
a  coarse  piece  of  flannel  or  linen,  twice 
or  tlirice  doubled  and  wetted  to  pre- 
▼eut  its  slipping.  The  handle  of  the 
peetle  is  then  grasped  firmly  about 
the  middle  with  one  hand,  and  tlie 
pn\m  of  the  other  l>eiut:  placed  on  lljc 
top,  the  opemlor  mcimeh  the  upper 
pert  of  hie  oody  over  the  mortar,  end 
cruehee  the  enamel  pressing  forcibly 
with  his  br^fit  upon  the  hand  wliich 
covers  tlie  pestle.  The  motion  is  re- 
peated in  quick  auooearion,  till  all  the 
luger  pieces  are  reduced  into  coarse 
uneven  grains,  which  pn^ins  are  after- 
wards ground  to  the  neces«ary  fineness 
by  holding  the  mortar  firmly  down 
'mth  one  hand,  and  with  the  other 
giving  a  circular  direction  to  the  pestle, 
using  at  the  same  time  aa  much 
Strength  as  can  couveuieutly  be 
exerted. 

In  enamelling  watch-dialB,  many 
coppers  are  usually  prepared  to  go  on 
at  once — that  method  possessing  the 
threefold  advantaffe  of  saving  time, 
material,  and  laoour.  After  the 
enamel  ha8  l>een  ground,  and  the 
coppeni  cleaneil  by  means  of  the 
pioEle,  and  carefully  brushed  out  with 
water,  they  are  sprMd  face  downwards 
over  a  soft  half-worn  cloth,  or  smooth 
napkin,  and  a  thin  layor  of  Imnl 
enamel — ciiUod  in  its  ground  slate  the 
**  hacking  " — is  spread  over  the  under 
sides  with  a  point  of  a  quill,  properly 
cut  for  the  purpose,  or  with  a  small 
spoon.  The  coppers  are  then  slightly 
presBod  on  by  another  soft  doth  or 
napkin,  which,  by  imbibing  some  por- 
tions of  the  water,  renders  the  enamel 
sufficiently  dry  to  be  smoothl/  and 
evenly  spread  with  the  rounded  side 
of  a  steed  spatula.   The  water  is  then 


I again  dried  out  by  the  napkin,  and  a 
yet  further  evenness  produced  by  going 
over  the  enamel  as  >x?fore  with  the 
spatula  ;  and  these  <tperation8  are  con- 
tinued till  the  back  becomcii  completely 
smooth,  and  the  enamel  is  of  an  equal 
thickness  all  over.  It  must  be  observed 
that  the  water  should  not  be  entirely 
absorbed,  as  in  that  case  the  enamel 
would  fiiU  off  in  powder  before  the 
subsequent  operations  were  completed. 
When  the  enamel  is  properly  spread, 
the  loose  particles  are  carefully  cleaned 
away  from  the  edge  and  hole,  or  holes, 
I  in  the  coppers  ;  from  the  former  by 
the  spatula,  from  the  latter  by  twist- 
ing around  it  the  pointed  end  of  a 
quill  ;  and  tiie  process  of  layiug  the 
bottoms  is  thus  mdshed.  Some  alight 
Tariations  from  the  above  method  are 
in  use  among  different  artiste,  but  the 
differenoe  is  scarcely  important  enough 
to  require  deecription.  In  some  in> 
stances  the  enamel  is  laid  on  the 
spatula  itself,  and  the  coppers,  instead 
of  being  held  between  the  fingers,  are 
placed  on  a  round  pin  by  means  of  the 
centre  holes,  till  the  badw  are  duly 
spread.  In  1» 'th  modes  due  care  must 
hv  taken  that  the  coppers  are  not  bent 
out  of  their  proper  forms. 

The  next  operation  is  to  lay  the 
'*  first  coats  "  ;  that  is,  to  spread  a 
layer  of  glass  enamel  over  the  upper 
sides  of  the  ooppers.  In  doing  this, 
the  surface  is  first  brushed^  ulghtly 
over  with  a  small  camel's  hair  brush, 
or  a  hare's  foot,  to  remove  any  dirt  or 
extraneous  particles  of  enamel,  a^  the 
mixture  of  any  hard  enamel  with  the 
glass  would  infaUiUy  spoil  the  work. 
The  gla8S  is  then  sntead  upon  the 
copper  in  a  layer,  the  thickness  of 
wliich  is  commonly  the  same  as  the 
hetf^t  of  the  projection  round  the  edge 
of  the  copper,  and  round  the  edge  of 
the  hole.  The  water  is  afterwards 
slightly  absorbed  with  a  clean  na^^dn, 
smoothly  folded,  and  theenamel  spread 
by  a  thin  flat  spatula,  till  all  the  un- 
eveimess  is  removed,  and  the  surface 
lies  regularly  from  the  edges  to  the 
centre.  The  edge  then  being  gently 
tapped  2  or  8  times  at  difibrent  plaoee 
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with  the  ■pfttuk,  tho  w»tar  rises 

tow^ards  the  top,  and  is  again  dried  off 
with  the  napkin,  when  the  enamel  is 
once  more  Doade  smooth  by  the  spatula, 
•ad  the  water  being  wholly  taken  up 
by  the  napkin,  or  as  nearly  so  as  Cin 
be  effected  without  disturbing  tho 
enamel,  the  first  ooats  are  pkoed  upon 
riiun  for  firing. 

TbB  rings  employed  in  enamelling 
are  generally  made  of  a  mixture  <» 
pipe-makerH*  clay  and  Stourbridge  clay. 
roJ  led  up  in  the  form  of  cyhnders,  and 
tmied  in  a  lathe  by  means  of  a  qrttn* 
drical  piece  of  wood  forced  through 
the  centre  of  the  mass  when  wet. 
E^h  ring  is  about  4  ^*  thickness, 
and  the  tame  m  ^ipth.  The  upper 
ride  is  prepared  for  use  by  rendenng 
it  slightly  concave,  which  is  done  by 
rubbing  it  carefully  upon  a  half -globe 
of  lead,  sprinkled  oyer  with  fine  sand. 
The  UMler  side  is  nearly  flat.  Through 
the  convexity  thus  given  to  the  rinf^s, 
the  edge  of  the  copper  or  dial-plate 
only  is  HuH'ered  to  touch,  by  which 
means  the  enamel  on  the  hack  is  un- 
disturbed, and  the  edges  are  prevented 
from  sticking  by  rubbing  over  the  sur- 
face of  the  hngs  with  soft  chalk  or 
wiiiting. 

The  **  first  coats  "  haringhaen  plaoed 

carefully  on,  the  rinps  are  next  put 
into  a  shallow  tin  ve^iiel,  called  a  tin 
cover,  which  is  either  made  square  or 
mmd,  according  to  the  fancy  of  the 
workman,  and  is  commonly  about  |  in. 
in  depth.  All  the  nioimture  then 
slowly  evaporated  from  the  enamel  by 
placing  the  oofer  npoo  a  stove,  or  m 
some  other  convenient  situation  near 
a  fire,  where  the  evaporation  can  be 
conveniently  regulated ;  for,  should 
the  water  be  diMd  off  too  qakUy,  the 
work  will  be  in  danger  of  spoiling  from 
•*  blebe  or  blisters."  TheHO  are  very 
small  air-bubbles,  which,  by  rising  to 
the  surface  of  the  dial-plat^,  destroy 
tiieir  smoothness  and  beauty.  They 
appear  to  be  occasioned  partly  by  want 
oi  due  care  in  laying  on  the  enamel, 
and  partly  by  the  oonlinement  of  the 
air  iJiat  tho  w»tcr  contained,  whi<^ 
in  the  prooees  of  firing,  becomes  rare- 


fied, throwfaig  off  by  its  ezpassion  a 

portion  of  the  surrounding  enamel,  yet 
not  entirely  escaping  without  a  vivid 
heat,  and  even  then  resolving  into 
bhwk  or  green  spedn,  so  coloured  by 
the  oxidation  of  the  copper. 

The  ftriiiL'  i.-<  ('xtvute<l  beneath  a 
muffle  placed  in  a  ttuiall  furnace  ignited 
with  ooke  and  charooal.  The  furnace 
being  brought  up  to  a  soffloient  degree 
of  heat,  the  first  coats  are  taken  sepa- 
nvtely  frf)m  tin  covers,  and  placed  ujjon 
thin  plauched  of  clay  or  iron,  chalked 
over,  and  gradually  introduced  beneath 
the  muffle,  whrne,  inaTsiydiort  time, 
the  enamel  melts  ;  or,  to  speak  tech- 
nically, it  "runs,"  and  on  becoming 
properly  consolidated,  the  first  coat  is 
completed.  Great  attention  is  required 
in  thin  opemtion  to  prevent  the  enamel 
from  being  over-fired,  m  in  tliat  case 
the  glass  would  lose  some  portion  of 
its  opacity,  and  other  defects  also  be 
prfxluced,  tothe  detriment  of  the  work. 
The  planchcH  are  placed  towards  the 
further  extremity  of  the  mufile  by 
means  of  a  pair  of  s[nring  tongs,  and  as 
soon  as  the  fusion  seems  to  take  place, 
are  turned  carefully  round,  in  order 
that  every  part  should  bo  equally  fired. 
The  planches  are  generally  made  dr- 
oolar,  and  slightly  concave,  for  the 
convenience  of  moving  the  work  with- 
out danger  of  shaking  off  the  enamel 
before  it  becomes  fixed  by  the  heat. 

As  all  solids,  when  rednoed  to  agra- 
nulated  state,  occupy  a  greater  space 
tlian  before,  it  will  be  found  that  a 
very  considerable  d^ession  takes  place 
in  the  enamel  of  the  first  coat  by  the 
action  of  fusion.  This  deficiency  in 
substance  it  in  the  office  of  the  *'  second 
coat "  to  supply.  When  the  work  is 
oookd,  thsreiore,  the  scale  is  wholty 
removed,  on  the  projection  round  the 
edge  of  the  copper  and  round  the  holes, 
by  means  of  a  smooth  tile  or  by  a  piece 
of  greystone,  and  beiu^  then  washed 
and  dried,  eiMsh  plate  is  put  upoii  a 
small  round  wax  block  of  sufndent 
bulk  to  be  held  in  the  hand,  and  about 
4  or  5  in.  high.  Tho  feet  of  the  dial 
are  then  either  pressed  firmly  into  the 
wax  which  covers  the  end  of  theUoc^ 
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or  tiM  pittto  is  otharwiie  fixed  by  means 

of  3  small  cones  of  wax  placed  triangu- 
lar-wise on  the  block,  care  being  taken 
not  to  spread  the  enamel  by  too  hard 
a  pressure.  A  Mooiid  layer  of  ground 
enamel  is  then  gently  spread  with  a 
quill,  and  prepared  for  firing  by  the 
napkin  and  spatula  as  before,  after 
wluoh  the '*  Moond  ooato '*«ro  replaoed 
upon  the  ringB,  and,  the  moieture  being 
evaporated  in  the  tin  cover,  they  are 
ready  for  a  second  fire.  It  should 
httra  been  mentioned  that  one  edge  of 
t]i80over,both  in  this  and  the  preceding 
operation,  should  Ixi  left  a  Uttla  open 
to  give  issue  to  the  steam. 

The  second  firing  requires  equally 
oantfouB  management.  Tho  platee 
must  not  \)e  over-fired,  nor  must  the 
heat  be  Hutierwi  to  melt  the  enamel 
too  rapidly,  but  a  kind  of  rotary  motion 
— (aohmcaUy  oaltod  ««oodd]xiig^'--fflUBi 
be  given  to  the  work,  by  holding  the 
loaded  planch  lightly  with  the  tonga 
and  gently  drawing  the  edge  of  it 
towards  the  month  of  tho  muffle  and 
then  returning  it  to  its  focilMr  place 
till  the  fusion  is  complete,  a  proper 
knowle<l|^e  of  which  can  be  gained  only 
by  experience.  The  work  is  now  in  a 
fit  state  for  polishing. 

Poliahiiij^  Enamels. — ^Polishing 
in  the  art  of  enamelling  has  a  two- 
fold significance.  It  not  only  meaua 
to  rnMur  far^t— aooording  to  the 
common  ao^ptanoe  of  the  term — 
but  alMo  to  make  even,  without  any 
reference  to  glossiness.  The  enamel 
hw  a  natural  brightneas  of  surface 
acquired  from  the  fire,  and  when  this 
is  removed  it  is  only  necessary  again 
to  expose  it  to  due  IhmL  to  chuho  it  to 
assume  its  former  lustre.  Yet  this 
brightness  exists  independently  of 
eyemness,  and  as  evenness  is  essential 
to  the  perfection  of  eTiaraolliTig,  it  ia 
requiiiite  in  moat  ca-sca  to  produce  that 
ainlitv  by  the  method  nest  to  be 
domibod. 

The  material H  used  in  polishing  what 
aretechniuilly  known  as  "glass-plates" 
are  greystones,  ragstODM  (BOBM^imea 
called  burrs),  blueHtones,  and  fine 
■iltor  land  and  water.   The  plates  are 


first  triran  nparately,  and  the  thin 
e<ige8  are  ground  off  by  one  of  the 
greystones  till  they  become  smooth 
and  equal.  Either  the  greystone  or 
the  ragstono  is  next  employed,  aooord- 
ing  to  the  nature  of  the  work,  to  grind 
away  all  the  irregularities  which  may 
be  ou  the  surface  of  the  enamel,  the 
ragttone  being  prindpally  used  lor  the 
more  oommon  kinds  of  dial.  This  is 
done  in  different  ways  :  first  either  by 
ho:  ling  the  plate  upon  the  fore  and 
middle  finger  d  one  hand,  and  giving 
it  a  sort  of  circular  motion  by  means 
of  the  thumb,  while  with  the  other 
hand  the  polishing  stone  is  rubbed 
with  a  fomrutl  and  backward  motion 
overeverypartof  thesurCMw:  eeoondlj, 
holding  the  polishing  stone  on  the  work 
i)ench  with  one  hand,  and  with  the 
other  rubbing  upon  it  the  face  of  the 
enamel ;  or,  thirdly,  fay  fixing  the 
plate  upon  a  cork,  either  by  means  of 
the  foot,  or  with  a  piece  of  wet  flannel 
and  with  the  fingers  giving  it  a  kind  of 
a  rotary  motion  whuo  this  polfabsr  is 
nibbad  over  it  in  a  unikr  manner. 
The  ground  silver  sand  is  used  to  give 
sharpness  to  the  polishing  atones,  and 
wear  away  the  enamel  with  greater 
celerity.  The  aot  of  polishing  is  oon- 
tinued  till  all  the  gloss  is  ground  off  the 
aurface.  In  this  operation  care  must 
be  exercised  that  the  pressure  is  not 
too  powerful,  as  the  plates  will  orsok 
in  the  fire,  and  csn  nsnrar,  or  vsty 
rarely,  be  properly  mended. 

When  the  enamel  is  sufficiently  pol- 
ished, whidi  can  mmlj  be  known  by 
the  criterion  of  all  the  gloss  being  re- 
moved, the  plates  must  l)e  clean 
wjwhed,  and  all  the  specks  of  dirt,  etc., 
picked  out  with  a  sharp  giuver.  They 
are  then  weU  rubbed  over  with  SMne 
fine  ground  glass  enamel,  either  hf 
means  of  a  cloth,  or  perhaps  a  snu^ 
piece  of  fir-wood  cut  smooth,  in  order 
to  remove  the  stains  that  may  bs  Isft 
by  the  polishing  stones,  and,  clean 
water  Ix'ing  sufTereil  t/>  run  over  them, 
they  are  wiped  dry  and  placed  on  rings 
for  firing,  as  described.  The  degrees 
of  hetit  necessary  for  glossing  jdatsa 
are  determined  by  the  fine  or  coarse 
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modes  by  which  they  were  prepured,  j 
as  the  fusion  in  much  facilitftted  by  the  j 
ammel  being  free  from  aoratoheB.  { 
When  the  8umoo  ii  properly  run — i.e. 
wlien  it  Ix'coinc.'^   |)crfectly  8rnw)th, 
even,  and  hrij^ht — iln'  plnte  is  com- 
pleted, aud  wiien  cold  id  tit  for  point- 
ing  on.    The  above  dMcription  refers  i 
more  particularly  to  the  beat  kind  of 
work.    There  are  two  other  modes  of 
enamelling  watch-dials,  which  it  will 
be  required  briefljto  espletn.  The 
plalea  made  by  the  following  methode 
are    chIUmI    technically    **  run-down 
platen, '  and  "run-down  second  coats." 

Run-down  pktee  are  thoee  which  are  ' 
BMde  by  laying  enamel  upon  the  copper  I 
in  sufficient  quantilioH  to  form  plates 
of  the  retjuire*!  thickm*8H  without  put- 
ting on  a  second  coat.    Both  labour  | 
•ad  fire  are  thus  aaved,  but  the  neat-  . 
nesa,  regularity,  and  aquareneos  ob- 
tainc<l  by  the  first  methrwl  are  satrcely 
obtainable  in  this  ;  and  indeed  tlat 
pkUm  can  hardly  be  managed  at  aQ  by 
thianode.    Running -down  plates  re- 
quire more   "  coddling  "   than   tlie  : 
others,  and  a  longer  contiimance  of 
▼fvid  heat  ia  necessary  to  make  the 
flow  to  a  proper  evenneas  of  but-  ' 
the  plates  being  wholly  completed  , 
with  one  heat  and  without  polishing. 
It  is  obvious  that  only  common  work 
can  thoa  be  maanfMtored.   For  work  I 
of  the  next  auperior  description,  the 
run-down  coats  are  poliahetl  otF  with 
the  ragstone  and  undeigo  a  second 
firing.    The  nm-down  second  ooata 
•re  those  which  are  reduced  toe  oom- 
paratively  even  surface  by  a  secontl 
firing,  and  then  painted  on  without 
being  poUshed  off. 

InenameUinghardnhtealorwatcfaea. ' 
the  coppers  and  the  first  cmts  are  pre- 
pared in  the  nuinner  already  descriVjetl, 
excepting,  perhaps,  that  the  layer  of 
ghyM  k  rather  thinner  than  in  glaea  j 
work  only.    The  hard  enamel,  which 
U!*iit\  to  be  much  value<l  on  account  of 
its  rich  cream  colour,  is  broken  down 
•nd  gnwnd  in  the  aame  way  as  the ' 
glass,  if  only  a  small   quantity  ia  I 
waatod  ;  but  if  otherwiK**,  it  in  firs' 
broken  from  the  cake  with  the  hammer, 


and  then  pounded  in  a  steel  mortar  till 
reduced  to  coarse  grains.  Theeegrains 
are  then  exposed  to  the  action  of  • 

magnet,  in  order  that  all  the  particlee 
of  fteel  that  have  been  broken  otf  the 
mort-kf  in  the  act  of  pounding  nmy  be 
taken  away,  as  they  would  infallibly 
spoil  the  woi^  by  rinng  in  black  specks 
to  the  surface  of  the  enamel  when  ex- 
posetl  to  the  fire.  As  an  a<l<litional 
precaution,  it  is  also  necessary  to  put 
the  granulated  enamel  into  •  ainall 
haean,  and  pour  upon  it  •  strong  solu* 
tion  of  oil  of  vitriol,  or  aquafortis,  and 
allow  it  to  stand  for  some  time,  so 
that  any  steel  purticles  which  may  be 
in  the  eniunel  maj  be  completely 
di»soI\  «  (l.  The  enamel  muHt  then  be 
very  cun  fulh*  W}i*<heil  till  the  water 
comes  oil'  pure  and  tasteless,  for  should 
any  add  remain,  the  work  would 
certainljr  blister. 

The  enamel  is  then  ground  to  tlw 
nccessaiy  fineness  in  an  agate  mortal , 
as  prerioualy  deaoribed,  and  afterwarda 
spread  over  the  first  ooata  with  •  qoill 
in  small  quantities,  and  as  evenly  aa  it 
can  be  laid,  so  that  it  may  require  the 
use  of  the  spatula  aa  little  as  poeaible. 
The  water  is  then  partly  afaaorbed  hf  a 
very  fine,  clean  napkin,  and  the  enamel 
is  smootlily  Hjjraid  and  closely  com- 
p-esscd  with  the  spatula,  after  which 
more  water  iaabaoroed,  and  the  ipread- 
ing  ia  continued  till  the  >urface  lies 
true  atid  even.  The  plate  is  then  put 
upon  a  ring  and  properly  hred,  and  is 
arterwards  poliahed  by  placing  it  upon 
a  cork  and  grinding  the  surface,  firtt 
by  a  fine  tile,  or  a  smooth  piece  of  Htet-l 
with  silver  sand,  grountl  to  an  almost 
impalpable  powder  ;  secondly  by  a 
fine  bluestone  and  mnd ;  and  thirdly, 
by  the  blueatone  alone.  With  the 
latter,  a  sort  of  half- polish  should  be 
given  to  the  enamel,  aud  the  higher 
that  polish  approaches  to  complete 
glossiness  the  Utter,  as  the  plate  will 
then  l>e  finishetl  in  th»>  fire  with  a  lew* 
dt^ree  of  heat  than  would  otherwise 
be  required.  In  this  process  much 
caution  is  re(|uired  to  prevent  scratchee 
which  cannot  lie  "  run  up  "  by  the  fire 
without  giving  the  enamel  a  greater 
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d^^ree  of  heat  than  it  will  })ear.  It 
should  be  mentioaed  that  before  polLsh- 
ing  the  fiweof  the  dial,  the  top  edges 
ihould  flnt  be  taken  off  with,  a 
grcystono. 

Wheu  the  polishing  is  completed,  the 
pUte  is  carefully  cleaned  with  ground 
eaemel,  end  should  there  beany  epecks 
they  must  be  picked  out  with  a  small 
sharp  (lijiniond,  and  the  hollows  very 
dexteruu:iiy  tilled  up  with  enamel  from 
e  quill  pomt,  so  that  they  may  naither 
rise  ebove  nor  sink  below  the  general 
surface  when  the  plate  in  ajc^in  fired. 
Should  they  actually  do  so,  they  must 
be  made  smooth  with  #  blueatone,  and 
the  plate  must  undergo  a  fourth  firing 
toronderthe  surface  of  uniform  texture 
and  glossiness.  Hard  enamel  dials  are 
always  considerably  more  expensive 
then  giMi  enamel  ones,  through  the 
greater  labour,  attention,  etc. ,  that  is 
requisite  in  making  them.  In  the 
polishing  off  of  both  hard  and  glass 
enamel  dial-platea,  mnch  oare  is  re- 
quired to  prevent  a  separation  of  the 
enamel  from  the  edge  of  the  copper  ; 
for  if  too  great  a  pressure  is  exercised, 
or  if  the  stones  which  are  employed  to 
grind  down  the  copper  are  too  rough  in 
the  grain,  the  adhesion  will  be  de- 
stroyed, and  %Mri()us  black  indents  will 
arise  round  the  edge  of  the  enamel 
whm  the  pbte  is  agiin  exposed  to  the 
fire.  In  glaae  enamel  dials  these  defects 
may  Hora'?times  be  amende<i,  but  in 
hard  enamel  dials  scarcely  ever. 

BenMdying  ]>elbots.  ^  Theee 
directions  for  enamelling  weteh'dials 
may  be  -concluded  with  some  general 
observations  upon  the  accidents  that 
are  most  likely  to  occur  in  both  kinds 
of  Mtamelling,  and  in  pointing  out  the 
best  methods  to  remedy  them  when 
they  do  happen.  When  f^'ood  Veneti/m 
enamel  cauuot  be  obtained,  and  mix- 
tures of  wious  kinds  ere  resorted  to, 
it  frequently  happens  that  the  glass 
enamel  plates  cnu;k  when  they  are 
brought  to  the  second  fire.  This  is 
due  to  tlM  unequal  expanei<m  of  the 
two  enamels,  and  when  ititub  eraoking 
tikes  place  at  the  top,  or  upper  part 
uf  the  plate,  it  requires  very  delicate 


treatment  to  preserve  the  dial  from 
being  completely  spoiled. 
To  do  tiiia  enooeesfuDy,  ae  eoon  ai 

the  crack  is  observed  the  plate  must 
I  be  withdrawn  from  the  fire,  and  if  the 
crack  extends  only  from  the  centre 
hole  to  the  edge,  it  will  in  most  cases 
I  bear  mending;  but  if  it  bee  oreoked 
in  two  or  three  places,  it  will  be  uhcIcsb 
t^)  make  the  attempt,  Jis  it  will  rarely 
succeed.     If  the  diai-piate  were  to 
I  oontinue  in  the  fire  a  sufBoient  time 
I  after  it  was  cracked,  the  enamel  would 
j  close,  and  the  plate  hfM'ome  sound 
again.    But  as  the  copper  on  its  sur- 
fsoe  ii  fai  e  state  of  ondation,  the 
copper  oxide  uniting  with  the  enamel 
;  would  rise  to  the  upper  surface  of  the 
plate,  producing  by  its  union  a  joint, 
and  sometimes  a  dark  green  line, 
which  would  evidently  render  the 
plate  U3elea,s.    The  operator  mast  then 
observe  the  time  when  the  crack  has 
opened  to  its  greatest  width,  and 
before  it  unites  or  doeee  at  the  bottom, 
the  plate  must  be  withdrawn  from  the 
fire  and  allowed  to  cool.    The  opniing 
must  then  be  tilled  with  fine  enamel, 
laid  Buffldently  high  to  allow  for  iti 
running  down  in  the  fire;  but  to 
adjust  the  quantity  so  as  to  prevent 
the  appearance  of  a  seam  across  the 
plate,  will  require  much  judgment ; 
end  indeed,  however  well  the  operation 
may  succeed,  it  will  still  remain  visible, 
because  the  new  cement  cannot  be 
submitted  to  the  process  of  "  using 
off,*'  as  the  plate  would  by  eueh  meane 
be  rendered  very  porous  in  some  parts, 
and  thereby  attnu^t  dirt  when  the 
fingers  touched  the  surface. 

Another  very  common  accident  in 
making  (^eas  enamel  plates  is  to  "  over- 
I  fire  "  them,  as  it  is  technically  called. 
WHioncver  this  liappena,  the  arsenic, 
which  gives  whiteness  and  opacity  to 
the  nuKbeiial,  ie  converted  into  a  fioz 
by  the  extreme  heat,  and  that  part  of 
the  plate  which  has  been  so  treated 
becomes  semi-transparent  and  of  a 
light  blue  colour.  The  only  method 
that  can  be  used  in  that  case,  is  to 
T-etum  the  plate  into  the  fire,  and  give 
it  a  longer  coutinuaucu  of  heat,  but  as 
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slight  as  poeaible,  juat  keeping  it  red-  | 
hot ;  and  to  do  this  conveniently,  the 
plate  should  be  placed  near  tlie  front  ' 
of  tlM  moffl*,  M  th«  grattast  hmA  b 
always  at  the  Uu-k.    This  treatment  ' 
will  restore  the  plate  to  a  tolerable 
d^ree  of  whiteness  by  reviving  the  i 
powtn  of  tli»  anenic,  but  it  mtut  { 
never  be  expected  to  look  as  white  as 
if  it  had  l>een  properly  fired  at  first. 
Should  any  cmck  appear  on  a  hard 
plate,  it  would  be  in  vain  to  try  to 
mand  it,  for  as  the  ihape  of  »  hird 
enamel  dial  can  be  brought  to  great 
perfection  when  all  partg  of  the  [)ro- 
cees  Bucoeed,  it  is  almost  needless  to 
aj  that  the  plate  would  sufibr  eoTery 
maoh  in  this  point  aa  torander  it  good 
for  nothing  ;  therefore,  an  accident  of 
ihia  kind  in  hard  enamelling  is  always 
ngHrdad  ae  the  dote  of  an  abortive 
attempt. 

Transparent  Enamelling. 
The  operations  of  transparent  enamel- 
ling are  nearly  similar  to  what  has  been 
alraadty  described  in  enamelliiig  dials. 
As  the  work  is  generally  of  a  more 
minute  kind,  greater  delicacy  of  hand- 
ling is  perhaps  required,  and  as  the 
onamelB  are  of  varioua  ooloun  and  de- 
acriptions,  more  cupa,  f— ah,  oto., and 
adilitional  Hoft  cloths  or  napkins,  are 
needful  to  keepandapply  them.  Watch- 
eaanaara  nauauy  enamulad  upon  gold, 
as  well  aa  most  of  the  superior  articles 
of  jewelry,  and  the  surface  of  the  gold  is 
frequently  engraved  in  ditferent  figures 
and  compartments  before  the  enamel  is 
laid  on,  byiiHneh  maana  the  woric  affinrda 
a  beautiful  variegate<l  appearance.  In 
eniiuielling  the  Ijackand  edge.sof  watch- 
cases,  etc.,  quince  water  is  frequently 
naed  aa  the  medium  hy  which  tba 
enamala  are  hid  on ;  this  possessing  a 
more  adhesive  and  retentive  quality 
than  common  water,  helps  to  prevent 
the  aoamda  from  uowiu|f  from  their 
proper  situations,  for  when  the  oon- 
verity  ia  considerable,  the  enamel  will 
of  course  have  a  tendency  to  float 
towards  the  lowest  part.  When 
enamelaof  diiSbrentoolouraareintended  ] 
to  be  employed  on  the  same  article,  t 
which  ia  frequently  the  caae  in  omo-  i 


mental  work,  small  edges  or  prominent 
lines  are  left  in  the  substance  of  the 
metal,  for  the  purpose  of  keeping  the 
enamebaeparate,  and  thaae  are  poliahed 
with  the  enamel,  and  reduced  with  it 
to  a  similar  equality  of  Kurfice.  Trans- 
parent enamels  are  not  uulrequently 
poliahed  to  complete  gloaatneaa  without 
exposing  them  to  an  additional  fire. 
In  these  casea  the  work  ia  finished  with 
rotten -stone. 

It  is  sometimea  desirable  to  remove 
theenamel  fromawatch-oaaeora  piece 
of  jewelry  without  injuring  the  metallic 
part.  For  t\m  pur]x)so,  it  hiw  l>eou  re- 
commended to  lay  a  mixture  of  common 
aalt,  nitre,  and  powdered  alum  upon 
the  enamel  required  to  be  removed, 
and  afterwanlrt  to  ])ljvce  it  in  the 
furnace ;  and  when  the  fusion  has 
commenced,  to  throw  the  watch-caaa 
or  piece  of  jeweby  auddenly  into  water, 
which  cauaea  the  enamel  to  fly  off  in 

flakes. 

In  ornamental  transparent  work  a 
very  pretty  efbct  ia  produced  by  apply- 
ing small  and  very  thin  pieces  of  silver 
and  gold,  cut  or  8tani|>e<l  in  ditierent 
figures — acorns,  oak  leaves,  vine  leaves, 
hunchea  of  grapes,  etc. — ^upon  the  anr- 
face  of  the  first  coating  of  eniiiial, 
where  they  are  fixed  by  the  fire,  and 
are  afterwards  covered  over  by  the 
aecot^  layer,  timmgh  whidi  they 
appear  with  considerable  beauty. 
Wiien  .my  quantity  of  fancy  work  or 
similar  design  is  wanted,  this  mode  of 
enamelling  in  considerably  cheaper  to 
execute  tlum  to  have  the  aurboe  (rf  the 
metal  itaelf  eograved  in  the  required 
forma. 
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Engrayinq. 

(/See  aUo  Etobino,  Pbovo-F 


) 

Wood  En«^vin^.  —  Although 
the  art  of  wooamgokring  tor  printing 
blocks  is  pnustioaUy  extinct — owing  to 
the  cheaper  and  more  expeditious 
photo  processee — yet  there  still  exists 
considerable  opening  foritiiipplioiiMn, 
•nd  its  utility  for  the  produotioD  cf 
ninting  blocks  for  certain  purpOM 
M.by  no  means  ended  yet. 

EnffraverB'  Lamp.  —  A  clear  and 
■taadj  light,  directed  immadiataly 
upon  the  block  to  be  cut,  is  a  moHt 
imjK>rtant  |X)int,  and  in  working  by 
lamplight  it  is  necessary  to  protect 
(he  qrea  from  Its  heal  and  i^are.  The 
lamp  ahown  in  Fig.  80  oan  be  niaed 


or  lowered  at  pleasure  l»y  nliding  tlie 
bsdcat  up  or  down  the  staudanl,  it 
Wngflzed  in  the  derind  poaitioa  fay 

means  of  the  small  set  screw.  A 
large  gloljc  (.f  tnmspsirent  plasn,  filled 
wifli  clean  water,  pkicetl  between  the 
lamp  and  the  block,  caoaaa  (he  light 
to  fall  directly  upon  (he  block.  The 
dotutl  line  shows  the  direction  of  the 
light  i  by  luwertug  the  kmp,  this  light 


wooldtake  amorehoriaoptaldireetiun, 

thus  enabling  the  engraver  to  work 
farther  from  the  lamp.  A  shade  over 
the  eyes  is  oocairionally  used  as  a  pro- 
tection from  the  U^t  of  the  lamp. 

Tonli. — These  consist  of  gravers, 
tint-tools,  gouges  or  scoofwrs,  tlat 
tools  or  cliisels,  and  a  sharp-edged 
aeraper,  aomething  like*  oopper-plate 
engravers'  burnisher  which  is  used  for 
lowering  the  block.  Of  each  of  thaaa 
tools  several  sizes  are  required. 

(TroMrt.— TIm  outline  tool  FIe.  81 
k  obidlj  QNd  for  aapanlingone  %Bra 


from  another,  and  for  outlines.  A  is 
the  Ijjick  of  the  tool  ;  li,  the  face  ;  C, 
the  point ;  D  is  teclmically  termed 
the  belly.  All  (lie  faandtaa  when 
received  from  the  turner's  are  cir- 
cular ;  but  as  soon  as  the  tool  has 
been  ioaerted,  a  segment  is  cut  away 
from  duft  lanm  part  ao  diat  (ha  (ool 
may  clear  (he  Uock.  The  Uadn 
should  he  very  fine  at  the  point,  so 
that  the  line  it  cuts  may  not  be 
visible  when  the  block  is  printed,  ita 
chief  duty  being  to  form  »  termin- 
ation t^i  a  nunilxjr  of  Hues  running  in 
another  direction.  Although  the  |K:»int 
■hould  be  line,  the  blade  must  not  be 
too  (bin,  lor  it  wouM  (ben  only  make 
a  amall  opening,  which  would  probably 
close  up  when  the  block  was  put  in 
the  press.  When  the  tool  becomes 
too  thin  at  the  point,  the  lower  part 
must  be  rubbed  on  a  hone  to  emible  it 
to  cut  out  tiia  wood  iniiead  ol  winking 

into  it. 

Nine  gravers  of  diii'ereut  sizes,  start- 
ing from  the  outline  tool,  areaulBoient 

for  ordinary  work.  The  blades  as 
made  are  very  similar  to  those  used 
in  copper-plate  engraving  ;  the  neces- 
sary siiape  for  wood  eqgnmng  ia  ob- 
tained by  rubbing  the  points  on  a 
Turkey  st4jne.  The  f»vces,  and  \wrt 
of  the  Lucks,  uf  nine  gravers  of  dilier- 
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ent  BiBM,  we  ehown  oo  Fig.  82 ;  the 

dotted  line,  A  C,  shows  the  extent  to 
which  the  tool  ie  *^«^t^Fnft  ground 


1 


to  broaden  the  point.  This 
puding  rovnde  tlie  point  of  the  tool, 
mstead  of  leaving  it  straight,  as  shown 
et  A  B.  Except  for  the  parallel  lines, 
oelled  tints,  theae  gravers  ere  used  for 
neertyellkiii^  ofwork.  The  ividth 
of  the  line  cat  ont  le  ngoleted  by  the 
thicknoKs  of  the  graver  near  the  point, 
and  the  pressure  of  the  engraver's 
bend. 

Ilnl4oolt.->-The  parallel  lines  form- 
ing an  even  and  uniform  tint,  an  in 
the  representation  of  a  clear  sky,  are 
obtained  by  wliat  is  called  the  tint- 
tool,  whlehhi  thinner  et  thebeekbnt 
deeper  et  tiie  side,  than  the  grever, 
uid  the  angle  of  the  face  at  the  point 
k  much  more  acute,  as  shown  on  Fig. 
:  A  te  a  aide  view  of  the  Uede ; 
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■ 
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B  shows  the  faces  of  nine  tint-tools  of 
varying  fineness.  The  handle  is  of 
the  same  form  sui  that  used  for  the 
grew.  The  graver  ehooM  not  be 
used  in  place  of  the  tint-tool,  es  from 
the  grotter  width  of  its  point  a  very 
slight  inclination  of  the  hand  will 
eeme  e  peroeptible  uregularity  in  the 
distance  of  the  lines,  Mrides  tending 
Ui  undercut  the  line  left  which  must 
be  ourefully  avoided.  Fig.  84  shows 
the  points  and  faces  of  the  two  tools, 
from  •  comparison  of  whidh  tfaii  etete- 
ment  will  be  readily  onderatood.  As 


the  width  of  the  tint-tool  et  B  !■  Htfcle 
more  than  et  A,  it  causes  only  a  rtry 
alight  diffiHrenoe  in  the  dirtenoe  ol  the 


A 


ne.u. 

lines  cut,  if  inclined  to  the  right  or 
the  left,  as  compared  with  the  use 
of  the  graver.  Tint-tools  that  are 
strong  in  the  beok  ere  to  be  pra> 
ferred  as  less  likely  to  bend,  and 
giving  greater  freedom  of  execution 
than  weak  ones.  A  tint-tool  that  is 
tUoker  at  the  beek  then  at  the  lower 
part,  leavee  the  black  raised  lines  solid 
at  their  base,  as  in  Fig.  86,  the  block 
being  less  liable  to  damage  than  in 
the  ceee  of  Fig.  86,  in  which  the  lines 


Iks.  M. 

ere  no  thicker  at  their  base  than  at  the 
mrhae.   The  fMe  of  bothgimTersand 

tint-tools  should  be  kept  rather  long 
than  short  ;  though  if  the  jx)int  l>e 
ground  too  fine  it  will  l)e  very  liable 
to  brmk.   When,  es  in  Fig.  87,  the 


Fto.8T. 

fcee  is  long — or,  strictly  8|xiaking, 
when  the  angle  formed  by  the  plane 
of  the  face  and  the  lower  line  of  the 
blade  is  comparatively  acute — a  line 
IS  cut  with  much  greater  clearness 
than  iHien  the  face  is  comparatively 
obtuse,  anrl  the  small  Hhaving  cut 
out  turns  gently  over  towards  the 
hand.  When,  however,  the  face  of  the 
tool  e|iproecheB  to  the  shepe  seen  in 
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Fig.  88,  theimnebappsna;  theemi]! 

shAviiig  is  rathw  ploughed  out  than 

cleanly  cut  out  ;  and  the  force  n«?ce8- 
aary  to  push  the  tool  forward  fre- 

 <  • 

quently  causes  small  pieces  to  fly  out 
at  each  side  of  tiie  hollowed  line, 
more  especially  if  the  wood  is  dry. 
The  shaving,  also,  instejul  of  turning 
aside  over  the  face  of  the  tool,  turns 
over  before  the  point,  ab  in  Fig.  88, 
and  hinders  the  engi«Ter  from  teeing 
that  part  of  the  pencilled  line  which 
is  directly  under  it.  A  short-faced 
tool  of  itself  prevents  the  engraver 
from  distinctly  seeing  the  pofakt* 
When  the  free  of  *  tool  hm  hecome 
obtuse  it  ought  to  be  ground  to  a 
proper  form  ;  for  instance,  from  the 
shape  of  the  figure  A  to  that  of  B, 
Fig.  89. 

 ^ 

FlO.  8». 

Pt^fMuring  Oravert  and  THrU-tooU* — 
Gravers  and  tint-tools,  when  first  re- 
ceive<l  from  the  makers  are  generally 
too  hard— a  defect  that  »  KKMl  die- 
ooverad  by  the  point  breekiiig  off  short 
•e  ■Qon  ea  it  enters  the  wood.  To 
remedy  this,  the  bWle  of  the  tool 
must  be  tenii>ered  to  a  straw  colour, 
Mid  either  dipped  in  titeet  oO,  or 
allowed  to  cool  gradually.  If  remove<l 
from  the  oil  while  it  is  still  of  a  straw 
colour  it  will  have  been  softened  no 
mora  than  sufficient;  bat  ihoald  it 
have  aoquired  a  purple  tinge,  it  will 
h.we  been  softened  too  much,  and 
iuhtead  of  breaking  at  the  point,  as 
before,  it  will  bend.  A  small  grind- 
atone  is  of  great  service  in  grinding 
down  the  fines  of  tools  that  have  be- 


come  obtuse.  A  Turkey  stone  is  n 
very  good  substitute,  as,  besides  reduc- 
ing the  face,  the  tool  receives  a  point 
at  the  same  time ;  but  this  lequirse 
more  time.  Some  engravers  use  only 
a  Turkey  stone  for  sliariKjning  their 
tools ;  a  hone  in  mlditiou  is  of  great 
service.  A  graver  that  has  received  a 
HtMj  polish  on  a  bone  cvte  a  clearer 
line  than  one  wLicli  has  only  ^)cen 
Bhan>oned  on  a  Turkey  stone  ;  it  also 
cuts  more  pleasantly,  gliding  smoothly 
through  the  wood,  if  it  be  of  good 
quahty,  without  stirring  a  particle  on 
either  side  of  the  line.  The  gravers 
and  tint- tools  used  for  engraving  on  a 
plane  surface  are  straight  at  the  point, 
as  an  here  represented,  Figs.  90  and 
91 ;  bat  for  eogrnving  on  a  block 


fin.  tl. 


rendered  conrnve  in  certain  parts  by 
lowering,  it  is  necessary  that  the  point 
should  inchne  slightly  upwards  as  in 
Fig,  90.  The  dotted  line  shows  the 
direction  of  the  jx^int  used  for  plane 
8urf;icc  engraving.  There  is  no  diffi- 
.  culty  in  getting  a  tool  to  descend  on 
one  side  of  a  part  hollowed  oot  or 
lowered  ;  but  unless  the  point  is 
shghtly  iucUned  upwards,  as  is  here 
shown,  it  is  extremely  difficult  to 
make  it  ascend  on  the  side  opposite 
without  getting  too  much  hold,  and 
thu.s  producing  a  wider  white  line 
than  intended. 

Qofugei  and  Chitdt,  A  to  £,  Fig. 
92. — Gouges  of  diflfersnt  sieas  are 
used  for  scooping  out  the  wood  towards 
the  centre  of  the  block  ;  whil.'^t  flat 
tools,  or  chisels,  are  chiefly  employed 
in  ontting  away  the  wood  toward  the 
edges,  aboat  ^  in.  below  the  aa^eet. 
The  googe  ia  similar  to  an  ordinaiy 
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caipenter'a  gouge,  except  that  it  is 
■olid,  baing  »  roond  bar,  with  the  end 

ground  off  at  an  angle.  The  other 
articlee  requiml  are  :  a  sand -bag,  on 
which  to  rest  the  block  whilst  en- 

FM.M 

graving  it ;  an  agate  bumiiber  end  a 
dabbcr,  whidi  are  used  for  taking 
proof -impreBsions  of  the  wood-cut ; 
an  oil-etone,  and  an  eyerglaaa  with 
shade. 

HMing  Uu  6Va«er.— Bngrvfen  on 
copper  and  steel,  who  have  much 
haraer  substances  than  wofxl  ia  cut, 
hold  the  graver  with  the  foretiuger 
•xtaoded  on  the  Uade  bijyond  the 
timmb^  Fig.  98,  ao  that     tta  praa^ 


Fio.  tS. 

the  point  may  be  pranaed  into  the 
plate.  As  boxwood,  however,  la  much 
softer  than  these  metals,  and  as  it  is 
seldom  of  perfectly  equal  hardness 
throughout,  it  ia  neoaanry  to  hold  the 
praver  in  a  different  manner,  and 
employ  the  thumb  at  once  as  a  stay 
or  rest  for  the  blade,  and  as  a  check 
mm  the  forte  exerted  bjtho  palm  of 
the  hand,  the  motion  Mang  chiefly 
guided  by  the  forefinger,  as  is  shown 
in  Fig.  94.  The  thumb,  with  the 
flud  Mating  againat  tha  ride  of  the 
Uooh,  in  the  manner  joat  represented, 
allows  the  blade  to  move  Ijockwanls 
and  forwards  with  a  slight  degree  of 
pressure  against  it,  and  in  case  of  a 
alip,  it  ia  erer  ready  to  eheok  the 
graver's  progress.  This  mode  of  resting 
the  thumb  against  the  edge  of  tlie 
block  is,  however,  onlr  applicable  when 
tha  enta  are  ao  amau  aa  to  allow  the 
gmver,  when  thus  guided  and  con- 


trolled, to  reach  every  part  of  the 
subject.  When  the  cut  is  too  large  to 
admit  of  this,  the  thumb  rests  upon 
the  surface  of  the  block,  aa  in  Fig,  96, 


Rmt  M. 

atiD  forming  a  sUy  to  the  hlada  of  the 
graver,  aud  checking  at  ODoa  mj  mod- 

dental  slip. 

Wood, — For  large  coarse  cuts,  such 
aa  are  often  uaad  for  tnde  purpoesa, 

pycamore  and  pear  tree  may  l)e  em- 
ployed, but  they  are  too  soft  and 
irr^ular  in  the  grain  to  bear  hne  work. 
Boxwood,  either  English,  Amerieaa,  or 
from  the  Levant,  is  the  favourite  ma- 
terial ;  it  should  be  of  a  light  straw 
yellow  colour,  free  from  black  ox  white 
apoCa,  or  red  atreaka,  aa  theae  indicate 
a  soft  wood,  which  crumbles  away 
under  the  graver.  The  small  wood  is 
generally  tolerably  free  from  blemishes. 
When  a  lai^e  cut  is  wanted,  if  a  block 
of  the  required  aiae  ia  not  at  hand, 
sevenil  smaller  blocks  are  sometimes 
bolted  t<Hrether.  The  blocks  are  cut 
a  trifle  thicker  than  the  height  of  type, 
about  an  indi ;  thoj  are  then  phmad, 
brought  to  a  very  nmooth  surface,  and 
gauged  to  the  exact  height  of  type. 
These  blocks  should  be  kept  for  some 
montha  until  thcj  ara  proper)^  aa»- 
aoned. 
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Dramngon  the  Block. — The  polished 
boxwood  will  not  take  the  pencil  un> 
less  a  alight  wash  'ih  first  laid  on  it.  A 
thin  wash  of  Chinese  white  mixed  with 
water,  some  very  fine  Bath  brick  dust,  | 
or  thA  white  ecnipings  of  gland  eard*  ; 
boartl,  mixed  with  water,  and  gently 
rubbed  off  when  dry  with  the  palm 
of  the  hand,  gives  a  capital  surface  for 
the  black-Uiad  penoiL  Mikaatraeing 
of  the  outline  of  the  nibject,  place  a 
sheet  of  transfer  paper  on  the  block 
lay  the  tracing  over  it,  and  go  care- 
fully over  every  line  with  a  sharp 
points  It  moat  be  remembered  that 
the  woodcut  will  be  reversed  when 
printed.  The  outlines  must  be  cor- 
rected, and  completed  by  a  hard  sharp- 
pointed  H  H  H  H  penoQ ;  the  tinta 
may  afterwards  be  fuled  in  by  a  softer 
pencil,  or  thin  washes  of  Indian  ink,  to 
show  the  effect  of  light  and  shade,  i 
Caution  must  be  taken  to  uae  theoe 
waahes  sparingly,  so  as  not  to  afifoct 
the  wot^l.  All  parts  of  the  block,  not 
being  cut,  must  be  kept  covere<l  up,  so 
as  to  preserve  the  drawing  from  injury, 
andtDofin«linaaof  the  cut  fimn  being 
blnnted  or  broken.  Smooth  blue 
glazed  paper  is  very  good  for  this  pur- 
pose, as  it  reduces  the  glare  from  the 
lamp. 

Proo/*.— Whan  the  engraving  is 
finished,  a  proof  nuiy  be  taken  in  the 
following  manner  before  blocking  out 
the  cut,  that  is,  before  the  superfluous 
wood  is  cleared  away;  rub  down  a 
litUe  printers'  ink  on  a  slab  till  it  is 
fine  and  8m(K)th  ;  take  a  little  of  this 
on  a  silk  dabber,  and  carefully  dab  the 
blook  unto  auffident  ink  ia  left  upon 
the  surface,  without  allowing  any  to 
sink  below  it.  Tjay  a  piece  of  India 
paper  on  the  block  with  about  two 
mches  margin  aU  round ;  on  this  place 
a  thin  smooth  card  ;  rub  this  over  with 
the  burnisher,  taking  care  not  to  ahift 
the  card  or  jxi{)er. 

Fluffing. — If  a  slip  or  mistake 
OQOura  m  a  woodcut,  it  may  be  reme- 
died by  the  insertion  of  a  plug.  A  hole 
must  he  drilled  in  the  bl<x;k  ;  if  the 
error  is  a  small  one  the  hole  need  not 
ha  deep^  but  if  a  huge  piece  baa  to  be  ui*  I 


sorted  it  must  be  deeper  in  proportion. 
A  plug  is  cut,  of  a  round  taper  shape ; 
the  small  end  is  inanrted  in  the  hole, 
and  the  plug  is  driven  down,  without, 
I  however,  using  too  much  force.  The 
:  top  of  the  plug  must  then  be  out  ofl^ 
and  carefully  brought  to  a  smooth  sur- 
face, level  with  the  rest  of  the  block  ;  if 
this  is  not  done,  the  plug  will  be  visible 
on  the  prhit.  If  the  error  to  be 
remedied  happens  to  be  in  a  long  line, 
a  hole  muHt  l)edrille<lat  each  end,  and 
the  wood  between  the  two  holes  re- 
moved by  small  chisels,  tlie  hollow 
space  being  filled  up  in  a  almihr  way 
to  that  already  described. 

Copper. — Engraving  on  copper  is 
performed  by  cutting  lines  repre- 
anting  the  subject  on  a  copper  poata 
bgr  moana  of  a  Btetel  instrument^  oallod 
a  graver,  or  burin,  ending  in  an  unequal - 
I  sided  pyramidal  point.    Beside  the 
graver,  the  other  instruments  used  in 
the  procesi  are  a  aoraper,  a  bumiahar, 
an  oil-fitotie,  and  a  cushion  for  sup- 
porting  the  plate.    In  cutting  the 
lines  on  the  copper,  the  graver  is 
pushed  forward  in  the  duwtion  re- 
quired, being  held  at  a  small  inclina- 
tion to  the  plane  of  the  copper.  The 
use  of  the  burnisher  is  to  soften  down 
the  Hnea  that  are  out  too  deeply,  and 
for  bonushing  out  scratches  in  the 
copper  ;   it  is  about  3  inches  long. 
The  scnvper,  like  the  burnisher  is  of 
steel,  with  three  sharp  edges  to  it ;  it 
is  about  6  inchealong,  tapenng  towvda 
the  end.    Tt  ^  use  is  to  scrape  off  the 
burr  raiswl  l)y  the  action  of  the  graver. 
To  show  the  appearance  of  the  work 
during  its  progr^,  and  to  polish  off 
the  biUT,  engravers  use  a  roll  of  woollen 
or  felt,  calletl  a  rubber,  which  is  used 
with  a  little  olive-oil.    The  cushion, 
which  is  »  leather  bag  about  9  In. 
diameter  filled  with  sand,  for  layinff 
the  plate  upon,  is  now  rarely  usea 
except  by   writing  engravers.  For 
architectural  subjects,  or  for  skies, 
where  a  aeriea  of  parallel  linea  aira 
wanted,  a  ruling  machine  is  used, 
which  is  exceedingly  accurate.  This 
.  is  made  to  act  on  an  etching  ground 
I  by  a  point  or  knile  conneoted  with  the 
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apparatus,  and  bit-in  with  aqnilartiB  in 
the  ordinary  way. 

CorrKR  PI.ATK.  The  plate  must  bo 
perfectly  polished,  very  level,  aud  free 
trom  any  imperfection  ;  to  this  must 
be  tnoaferred  an  exact  copy  of  the 
outlines  of  the  drawing.  Tu  do  this 
the  plate  is  uniformly  heated  in  an 
oven  or  otherwise,  till  it  is  sutlicientl^ 
hot  to  meLt  white  wax,  apieoeof  whim 
ii  then  nibbed  over  it  and  allowed  to 
spread,  so  as  to  form  a  thin  coat  over 
the  whole  surfaoe,  after  which  it  ia 
kit  ill  •  horiMmtd  parition  till  the 
WAX  Mdd  plate  are  cold.  A  tracing 
having  been  taken  of  the  original  de- 
sign with  a  black-lead  pencil  on  a  piece 
of  thin  tracing  paper,  it  is  spread  over 
thefice  of  the  prepared  plete  with  the 
lead  lines  downwards,  uid,  being  ee- 
cured  from  slipping,  a  strong  pressure 
is  applied,  by  which  operation  the  lead 
lines  are  nearly  rmovedfronthepaper, 
being  transferred  to  the  white  wnx  on 
the  plate.  The  pencil  marks  on  the 
wax  are  now  traoiod  with  a  fine  steel 
point,  BO  as  just  to  toneh  the  eopper  ; 
the  wax  is  then  melted  off,  and  a 
perfect  outline  will  Ix;  found  on  the 
copper,  on  wliich  the  eogFaverprooeeds 
to  execute  lud  work. 

Bte«l. — ^Bngrsfing  on  steel  is  the 
same  as  copper-plate  engraving,  except 
in  certain  modifications  in  the  use  of 
the  acids ;  therefore,  so  far  as  the 
pi'ooesB  is  oooeemed,  no  particular  do* 
ioription  is  necessuy  ;  but  the  means 
employed  for  decarlwnising  and  ro- 
evbonising  first  the  steel  plate,  so  as 
to  reduce  it  to  a  proper  state  for  being 
acted  upon  by  the  graving  tool,  must 
be  explaine<l.  In  order  to  decarbonate 
the  Kurfaces  of  cast-steel  plates,  by 
which  they  are  render^  much  softer 
■nd  fitter  for  reoeiving  dther  tnns- 
ferred  or  engravc<l  designs,  pure  iron 
filings,  divested  of  all  foreign  matters, 
are  used.  The  stratum  of  decarbon- 
•tad  ftoel  should  not  be  too  thick  for 
tnasforring  fine  and  delicate  engrav- 
ings ;  for  instance,  not  more  tlian  three 
times  the  depth  of  the  engraving  ;  but 
for  other  purposes  the  sorfooe  oif  the 
steel  siaj  bo  deosrbonoted  to  tasj  i«- 


I  quired  thiekness.   To  deoarbonato  it 

to  a  proper  thiokneh.s  for  a  fine  en- 
graving, it  is  exfxwd  for  4  hours  to  a 
white  heat,  enclosed  in  a  Ciist-iron  box 
with  a  well-closed  lid.  The  sides  of 
the  box  mnst  be  at  least  f  in.  in 

'  thickness,  and  at  least  a  thickness  of 
^  in.  of  pure  iron  filings  should  cover 
or  surround  the  oast-steel  surface  to 
bo  dooarbonafted.  The  box  is  allowed 
to  oool  veiy  slowly,  by  drnttins  off aU 
access  of  air  to  the  furnace,  ann  cover- 
ing it  with  a  layer  of  6  or  7  in.  of 
fine  cinders.  Bach  side  of  the  steel 
plato  must  be  equally  decarbonated, 
to  prevent  it  from  springing  or  warp- 
ing in  hardening.  The  safest  way  to 
heat  the  platea  is  to  place  them  in  a 
vertical  poaitkn.  The  best  steel  ia 

j  prefcrrotl  to  any  other  sort  of  steel  for 

:  the  purpose  of  making  platen ,  ajul  more 
especially  when  such  plates  are  in- 

I  tended  to  be  deoatbooatad.  The  steel 

'  is  decarbonated  to  render  it  sumoiently 
soft  for  receiving  any  impression  in- 
tended to  be  made  thereon ;  it  is, 
therefore,  necessary  that,  after  any 
piece  of  steel  has  been  so  decarbonated, 
it  should,  previously  to  being  printed 

'  from,  be  again  airlx>nated,  or  recon- 
verted into  steel  capable  of  being 
hardened. 

In  order  to  effect  this  racarbonisa- 
tion  or  reconvornion  into  steel,  the 

I  following  process  is  emploved  ;  a  suit- 

I  aUo  ouantitj  cf  leather  is  oonverted 
into  onarcoal,  by  exposing  it  to  a  red 

j  heat  in  an  iron  retort  until  most  of 
the  evaporable  matter  is  off  the  leather. 
The  charcoal  is  reduced  to  a  very  fine 
powder  ;  then  take  a  box  made  of  cast 

I  iron  of  sufficient  dimensions  to  receive 
the  plate  whic:h  in  to  Im'  reconverted 
into  steel,  so  tliat  the  iiitcriuediate 
space  between  the  sides  of  the  box  and 
the  plate  may  be  about  an  inch.  Fill 
the  box  with  the  powdere<i  charcoal, 
and,  having  covered  it  with  a  well- 
fitted  Hd,  let  it  bo  pkioed  in  a  fumaoa 
similar  to  those  used  for  melting  brass, 
when  the  heat  must  Ix;  gnulually  in- 
creased until  the  box  is  somewhat 
above  a  red  heat ;  it  must  be  allowed 
to  raoMin  in  that  stoto  till  aU  the 
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•vsparaible  mtter  n  driTm  off  froni 

the  charcoal ;  remove  the  lid  from  the 
box,  and  immense  the  plate  in  the 
powdered  charcoal,  taking  care  to  place 
it  BO  tbttt  it  may  be  lurroiiiided  on  eU 
ddie  hf  »  etnitiim  of  the  powder  of 
nearly  a  uniform  thicknesa.  The  lid 
being  replaced,  the  box,  with  the  plate, 
must  remain  in  the  degree  of  heat 
boiore  dMoibed  for  3  to  4  hours,  ac> 
OQidiDg  to  the  thickness  of  the  plate 
80  exposed  ;  3  hours  are  sufficient  for 
a  plate  of  ^  in.  in  thickness,  and  5 
hmm  when  the  steel  is  U  in.  in 
tiueknesi^.  After  the  plftte  Bbb  been 
exposed  to  the  fire  for  a  sufficient 
length  of  time,  take  it  from  the  box 
and  immedietely  plunge  it  into  oold 
water. 

The  plates,  when  plunged  into  cold 
water,  are  least  liable  to  be  warped  or 
bent  when  they  are  held  in  a  vertical 
position,  and  made  to  enter  the  water 
m  the  direction  of  their  length.  If  a 
piece  of  nteel,  heated  to  a  proper  degree 
for  hardening,  be  plunged  into  water, 
and  sulftred  to  remain  there  mitil  it 
becomes  cold,  it  is  liable  to  crack 
or  brenk,  and  in  many  cases  it  would 
be  found  too  hard  for  the  operations 
it  Has  intended  to  perform.  If  tiie 
steel  cracks,  it  is  spoiled.  Therefore 
to  fit  it  for  use,  if  it  is  not  broken  in 
hardening,  it  is  the  common  practice 
to  heat  the  steel  again,  in  order  to 
rsdnoe  or  lower  its  temper.  The 
degree  of  heat  to  which  it  u  now  ex- 
posed determines  the  future  degree  of 
hardness  or  temper,  and  this  is  indi- 
cated hf  a  change  of  colour  upon  the 
iorfboeof  the  steel.  Ihuing  this  heating 
a  succession  of  shades  is  produced,  from 
a  very  pale  straw  colour  to  a  verj'  deep 
blue.  On  plunging  the  steel  into  cold 
water,  and  allowing  it  to  remain  there 
no  longer  than  is  sufVicit'iit  to  lower 
the  temperature  of  tlie  ntoel  U)  the 
same  degree  as  that  to  which  a  hard 
pieoe  of  steel  must  be  raised  to  temper 
it  in  the  common  way,  it  not  only 
produces  the  same  degree  of  hardness 
in  the  steel,  but,  what  is  of  much 
more  importance,  almost  entirei(j  does 
away  with  the  riak  of  its  craddng. 


Tile  proper  degree  of  traaperature 
arrived  at,  after  being  plunge<l  into 
cold  water,  can  only  Ix;  Iwirnetl  by 
actual  observation,  as  the  workman 
must  be  guided  entirely  by  the  khid 
of  hissing  noise  which  the  heated  steel 
produces  in  the  water  while  c<x»ling. 
Prom  the  moment  of  its  first  being 
plunged  into  the  water  the  varying 
sound  will  be  observed ;  and  it  m  at  a 
certain  tone,  before  the  noise  ceaaes, 
that  the  etiect  to  be  produce<l  is  known. 
As  a  guide,  take  a  piece  of  steel  which 
haa  a&eady  been  hindened  by  remain- 
ing in  the  water  till  cold,  and  by  the 
common  method  of  again  heating  it, 
let  it  be  brought  to  the  pale  yellow  or 
straw  colour,  which  indioatea  the  de- 
sired temper  of  the  steal  plate  to  be 
liardeneti.  By  the  above  process,  as 
soon  as  the  workman  discovers  this 
colour  to  be  produced  by  dipping  the 
steel  into  water  and  attending  carefully 
to  the  hiwwing  which  it  occasions,  he 
will  then  be  able,  with  fewer  experi- 
ments, to  judge  of  the  precise  time  at 
whkSn  the  steel  should  be  taken  out. 

Immediately  on  withdrawing  it  fn^m 
the  water,  the  st^?el  plat«  must  be  laid 
upon  or  held  over  a  iire,  and  heated 
uniformly  until  its  temperature  ia 
raised  to  that  degree  at  which  a  smoke 
is  perceived  to  arise  from  the  surface 
of  the  steel  plate  after  having  been 
rubbed  with  tallow  ;  the  steel  plate 
must  then  be  again  plunged  into  water, 
and  kept  there  until  the  sound  becomea 
somewhat  weaker  than  before.  It  is 
taken  out,  and  heated  a  second  time 
to  the  Bsme  degree  as  before,  and  the 
third  time  plunged  into  water  till  the 
sound  becomes  again  weaker  than  the 
last ;  exposed  the  third  time  to  the 
fire  as  before ;  and  for  the  last  time 
returned  into  the  water  and  c<x)led. 
Aftor  it  is  cooled,  clean  the  surface  of 
the  steel  plate  by  heating  it  over  the 
hre.  The  temper  must  be  finally  re- 
duoedbj  brining  on  a  brown  or  aneh 
colour  ss  may  suit  the  purpose  re- 
quired. 

The  above  is  an  old  process,  and  not 
generally  used.  Bngisnng  on  steel  ia 
eAoted  nowadaja  bgr  gwfing  and 
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like  copper  ;  tuing  for  bitiag-  i 

in  a  mixture  of  1  part  pyroHgneous 
add,  1  nitric  incid,  3  water  ;  run  off  i 
from  tlie  plete  in  leu  than  a  minute,  [ 
rinse  in  running  water,  and  dry  quick-  [ 
Use  stronger  add  wben  »  deep 
tmt  is  required. 

Engraving  Steel  Cylinders. — A  cy- 
lindar  ef  ftrj  aoft  or  deoarbooiaed  ■ 
steel  is  made  to  roll,  under  a  great  j 
pressure,  backward  and  forward  on  the 
hardened  engraved  plate  till  the  entire 
impreerion  from  tiie  engraTiog  ia  aeen 
on  the  cylinder  in  alto-relievo.    The  [ 
cylinder  is  then  hanlened,  and  made  i 
to  roll  again  backward  and  forward  ou 
m  oopper  or  soft  ateel  plate,  whereby  a 
-po-fect  facsimile  of  the  original  ia  pro- 
duced of  equal  sharpness. 

Gold  and  Silver. — (a)  The  en- 
graving i^  first  exposed  to  the  vapour 
of  iodme,  which  depoaita  upon  the 
black  parts  only.    The   imlised  en- 
graving is  then  applied,  with  slight 
pressure,  to  a  plate  of  silver,  or  silvered  | 
copper,  poliiMd  in  the  aame  manner 
aa  daguerreotype  platea.    The  black 
parts   of  the  enpraving  which  have 
taken  up  the  iodine  part  with  it  to  i 
the  ailyer,  which  is  converted  into  an  | 
iodide  at  those  parts  op{M).sito  to  the 
black  parts  of  the  design.    The  plate 
is  then  put  in  communiaitiou  with 
the  negative  pole  of  a  small  battery, 
and  immeraea  in  a  aatorated  solution  , 
of  sulphate  of  copper,  connected  with  ' 
the  positive  pole  by  means  of  a  rod  of 
platinum.    Copper  will  be  deposited 
OB  the  noDoiosaed  parts,  oorreapond-  | 
ing  to  the  white  parte  ol  the  engrar*  | 
ing,  of  which  a  perfect  representation 
will  thus  be  obtained ;  the  copper 
representing  the  white  parts,  and  the  I 
iodiaed  ailver  the  black  parte.    The  ' 
plate  must  be  allowed  to  remain  in 
the  bath  for  only  a  very  short  time, 
for,  if  left  too  long,  the  whole  plate 
would  faeoomA  oofwied  with  oniper. 
The  plate,  after  having  received  the 
deposit  of  copper,  must  be  carefully 
washed,  and  afterwards  immersed  in 
»  eolation  of  hypoHulphite  of  aoda  to 
djaaolTe  the  iodide  of  silver,  which 
repreaenta  the  black  parte ;  it  ia  then 
2 


well  wadied  in  diatflled  water,  and 

dried. 

(6)  Heat  a  silver  plate  previously 
coated  with  ooMper  to  a  temperature 
BUffieient  to  oxidiae  the  surface  on  the 

cop^xir  which  successively  assumes  dif- 
ferent tints,  the  heating  being  stopped 
when  a  dark-bruwn  colour  is  obtained. 
It  ia  then  allowed  to  oool,  and  the  ex- 
posed sUver  is  amalgamated — the  plate 
being  slightly  heated,  to  facilitate  the 
operation.  As  the  mercury  will  not 
oomhine  witii  the  osMe  of  copper,  a 
design  is  produced,  of  which  the  amal- 
gamated jwrts  represent  the  black,  and 
the  parts  of  the  plate  covered  with 
oxide  of  copper  represent  the  white 
parts.  The  amalgamation  being  com- 
plete,  the  plate  is  to  be  covered  with 
three  or  four  thicknesses  of  gold  leaf, 
and  the  mercury  is  evuponvted  by  heat, 
the  gold  only  adhering  to  the  black 
parts.  The  superfluous  gold  must 
then  be  cleared  off  with  the  scratch- 
hraah  ;  after  which  the  ujudc  of  copper 
ia  dissolved  hgr  a  solution  of  nitrate  of 
silver ;  and  the  silver  and  copper  under- 
neath are  attackc<l  with  dilute  nitric 
acid.  Those  parts  of  the  design  which 
are  protected  fay  the  gold,  not  being 
attacked,  correspond  to  the  blade  parte 
of  the  plate  ;  the  other  parts,  corre- 
sponding to  the  white  parts  of  the 
engraving,  may  be  sunk  to  any  re- 
qmred  depth.  When  this  opexmtoi  ia 
completed,  the  plate  is  finished,  and 
may  1^  print<Hl  from  in  the  ordinary 
metliod  of  printing  from  woodcuts. 

(e)  To  obtain  from  the  aame  printa 
platea  with  aunk  Hnea,  aimilar  to  the 
onlinary  engraved    copper-plates,  a 
plate  of  copper,  covered  with  gold,  is 
operated  upon.   On  immeiwm  in  the 
aulphate  of  copper  solution,  the  parts 
corresponding  to  the  white  parts  of 
the  engraving  will  become  covered  with 
copper.    The  iodine,  or  compound  of 
I  iodme,  formed,  ie  then  removed  by  the 
•  hypOBUl|lhite  l  the  layer  of  deposited 
coi)per  18  oxidisetl,  and  the  gold  is 
amalgamated,  which  may  be  removed 
hy  means  of  nitrio  acid,  the  oxide  of 
'  copper  being  dissolved  at  the  same 
'  tinie*   In  thia  inatanoe  the  original 
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roriiog  d  the  ptoto  ootrgepondi  to  the 
ivhite  ports  of  the  print,  anrl  the  sunk 
er  engraved  portions  to  the  black  ports, 
in  ordinaiy  copper-plate  eugrav- 


or  Printiiiflr  Plates.— 

Joyce Prooeu.  Take  a  imooth  metfilHc 
plate,  covered  with  a  thin  coating  of 
clay,  plaster,  or  equivalent  material 
appliea  in  a  phatic  state.  A  mixture 
of  ground  potterfl'  clay  and  plaster  of 
Paria,  nearly  equal  piirts,  moistened 
with  water  to  the  coQaLstency  of  mor- 
tv ;  or  ground  lOMKifeone,  ofaolk,  or 
other  material  may  oe  used. 

The  material  is  spread  upon  the 
metal  iplate  and  ecraped  down  to  any 
teirea  thidmeM,  oooordingly  ti  linot 
are  required  in  high  or  low  relief, 
the  thickncHS  of  tlie  coating  determin- 
ing the  relief  elevation  of  Imes  in  the 
finished  plate. 

It  !■  ufokl  to  diy  the  plaatv  coating 
before  aqj  portion  i«  out  ftwaj,  but 
this  is  not  emtential. 

The  detii^u  may  be  pencilled,  traced 
or  tnaiiwrad  upon  the  ■urfiuso  of  the 
plaeter,  or  an  artist  suffioieiitlj  dulled 
BMj  work  witliout  any  copy.  The 
iwH'ffng  is  then  cut  away  for  the  lines, 
•ntire^  through  to  tho  motoUio  plato. 

Fointa,  needles,  graven,  etc.,  may 
be  used  for  cutting  or  scratching  away 
the  material.  When  the  design  lias 
been  completed,  the  lines  are  cleaned 
out  with  a  left  bmah,  or  hlown  out 
with  a  IkjIIows. 

The  plato  at  tlnn  8trtge  of  tlie  opera- 
tion resembles  a  uiould  for  a  stereo- 
type plato  as  used  in  tho  clay  or 
plaster  process  of  .storeotTping,  except 
that  the  lineH  and  letters  are  out  en- 
tirehr  through  the  piaster. 

Too  mould  or  natriz  it  now  made 
reedy,  end  a  metal  itereotype  plate  is 
cast  upon  it  in  nny  manner  unual  in 
the  stereotypcr's  art.  This  plate  is 
finlehedup  in  the  ordinary  manner,  and 
if  more  relief  ii  desired  for  the  Unes, 
the  low  pr>rtion8  of  the  plate  miij  be 
out  or  routed  out. 

I>oor  plates  and  other  ornamental 
relief  line  plates  may  be  mede  in  the 


Relief  Une  plates  can  thus  be  made 

in  a  very  short  time.  It  is  especially 
adapted  for  the  Hjx'e^lv  reproduction 
of  plates  for  maps,  diagranis,  plans, 
etc* 

Hoke  or  Star  ProoeM.— The  baas 

plate  of  the  engraved  plate  for  stereo- 
typing purposes  is  preferably  a  f^tolished 
blued  steel  plate  of  suitable  superticies. 
It  withstands  the  heat  imadent  to 
stereotyping,  and  its  tint,  when  a 
light-coloTired  coating  is  useil,  presents 
a  marked  and  agreeable  contrast  to  the 
coatmg,  and  enabtoa  the  eugie»ei  to 
readily  judge  the  eflbet  of  ms  work. 
For  electrotyping  purposes,  a  base 
plate  of  glass  is  preferred.  Glsss  is 
also  an  excellent  material  in  oombin^ 
tion  with  the  special  coating,  and  its 
transparency  enables  the  engraver  to 
examine  his  work  by  holding  the  plate 
to  the  light. 

For  the  coating  of  the  plate  a  finely 
powdered  inorganic  sulwtance  which 
will  withstand  the  heat  of  molten 
stereotyping  metal — is  used.  The 
more  thoroughly  anderenly  the  mate* 
rial  ia  comminuted,  and  the  mors 
marked  the  contrast  in  colour  between 
the  coating  and  the  base  plate,  the 
better  is  the  engraTing  plate  edapted 
for  the  purpose  in  view. 

The  leading  features  are  that  the 
particles  of  the  coating  next  to  the 
base  plate  adhere  thereto  more  strongly 
than  the  particles  above  them  adhere 
either  to  them  or  to  each  other,  and 
tluit  the  coating  ia  ver}'  friable  ant  I  the 
particles  very  loosely  as  well  as  veiy 
evenly  bonded  together,  so  that  they 
readily  separate  without  caking  and 
without  breaking  away  between  the 
lines  when  the  plate  is  engraved ; 
bonding  the  partidies  of  the  coating  to 
each  otixer  and  to  the  base  plate  with 
soluble  glrtMH  or  equivalent  soluble 
miuend  alkaline  bond ;  bonding  the 
particles  of  the  coating  to  each  other 
and  tu  the  base  plate  by  treating  the 
particles  with  a  solution  of  soluble 
glass,  and  then  Ijaking  the  coated  base 
plate  until  the  coating  is  dried  ;  mixing 
together  the  ingrsdientB  to  be  bonded, 
then  adding  a  water  glass  in  aolutioo, 


Digitized  by  Google 


Engraving  :  Relief  or  Prmting  Plates. 


179 


and  then  subjecting  a  baM  plate  coated 
with  the  mixture  torn  hMt  Moeath  the 

boiling-point  and  not  under  100*^  F. 
until  the  coating  is  solidified,  after 
which  the  heat  may  be  increased  with- 
out injury  to  the  coating  ;  the  speoial 
combinatooa  of  substances  given  in  the 
formula  is  uBed  to  form  the  oostisg 
upon  the  baae  plate. 

In  engraving  a  design  in  tlie  nmtrix, 
it  is  highly  desirable  that  the  engraver 
shall  be  able  to  see  distinctly  the  lines 
m^ule  through  the  coating,  and  thereby 
judge  correctly  the  work  being  done. 
To  this  end  tbe  coating  is  made  white 
or  light-colourc<l,  while  the  surface  of 
the  base  plate  apjxi'jirH  dark,  and  the 
end  iti  more  ell'ectually  attained  by 
employing  a  Uued  steel  plate  for  the 
haieidate.^ 

,  The  coatinj*  conmsts  of  2  dr.  barium 
nilpbate  (barytes),  2  dr.  magnetua  sili- 
cate (Rruidi  chalk),  1|  dr.  toda  sOi- 
cate,  4  drops  water.  Tliis  mixture 
will  cover  suflleiently  thick  6  aq.  in. 
of  plate. 

The  more  perfectly  it  is  mixed,  the 
better  the  plate.  Agood  way  tomake 
the  mixture  is  firHt  to  mix  the  earth 
with  water,  and  work  and  rub  the 
ingredients  in  a  mortar  until  the  mix- 
ture becomes  smooth,  and  then  add 
the  solution  of  Boluble  glass,  and  mix 
it  with  the  other  ingretlients  as  tho- 
roughly as  practicable.  The  mixture 
should  then  be  spread  evenly  over  the 
base  pkte,  shaldng  it  slightly  to  settle 
the  cojiting  evenly.  The  cojiting 
should,  after  being  placed  on  the  plate, 
be  dried  by  heat,  preferably  between 
180^  and  igo^'F.,  until  it  soUdifies, 
after  which  the  heat  may  be  increased 
as  high  a«  liOO"  F.  wathout  injury  to 
the  coatinff.  The  object  in  keeping 
the  heat  beneath  the  boiling-point, 
while  the  coating  remains  in  a  semi- 
liquid  Htnte,  hi  to  prevent  its  l>oiling. 
The  coating  should  be  thoroughly 
dried.  The  coating  at  its  top  is 
USnsUy  incrusted,  and  after  the  plate 
has  cooled,  and  Ix^fore  it  is  cnprraved, 
the  cruHt  should  be  8cm[x;d  off,  and 
the  cuatiiig  made  of  a  uniform  ilepth 
over  the  surfiMse  of  the  bsse  plate. 


When  the  coating  is  mixed  very 
slowly,  it  may  be  baked  at  once  ;  but 
otherwise  it  should  be  allowed  to  nUiiul 
'  after  mixing  for  at  Icaet  6  minutes 
1  before  baking,  and  it  is  rather  improved 
I  bj  being  'allowed  to  stand  longer. 
I  The  object  is  to  allow  the  air  contained 
I  in  the  mixture  to  escape  as  fu*  as 
possible,  and  to  prevent  the  coating 
from  curhng  up  and  cracking  whfle 
being  dried. 

The  above  niethod  of  mixing  and 
baking  is  not  the  only  one  that  can  be 
used.  The  essential  points  sra  first 
to  introduce  the  bond  in  the  form  cl 
a  solution  into  the  body  of  the  coating, 
and  then  to  diy  the  coating  upon  the 
plate. 

Instead  of  miiing  the  bond  with 

the  water  and  earths  in  the  manner 
above  dr>jcril>ed,  the  mixture  may  be 
made  without  the  bond,  and  dried, 
with  or  without  artificial  heat,  upon 
the  Xj&hg  plate,  and  the  coating  may 
then  Ije  saturated  with  a  solution  of 
soda  siUcate  containing  25-50  drops 
of  soda  silicate  to  1  os.  water,  and  then 
baked  as  first  above  directed. 

The  formula  aljove  ^;iven  may  be 
widely  departed  from  and  good  results 
still  obtained,  so  long  as  the  bond  is  of 
the  proper  nature  sad  is  used  in  the 
proper  proportion.  Either  magnesia 
silicate  or  barium  sulphate  may  \ie  used 
alone  in  place  of  the  mixture,  though 
notsogood.  Bsihim  sulphate  is  some- 
what undesimble  when  used  alone, 
Vjecause  a  coating  made  of  it  hss  a 
tendency  to  crack  in  drying. 

All  kinds  of  light-coloured  earths 
may  be  used.  Those  which  have  the 
least  attniction  for  w»ter  are  the  Ijest. 
The  cliiys  are  perhaps  the  least  desir- 
able of  all,  because  of  their  tendency 
to  cmok  when  drying.  It  is  desinible 
where  they  are  used  to  mix  them  with 
an  equal  bulk  of  phister  of  Paris  or 

j  with  some  other  substance  which  will 
prevent  cracks,  as  the  bond  wiU  not 

{  perform  that  function  when  used  in 
ih"  proper  proportion. 

;     The  most  desimble  earths — naming 
them  iu  their  order  uf  merit — are  soap- 

!  stone,  tripoU,  talc,  quarts,  and  chalk. 

N  a 
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Bteiiim  sulphate,  though  ezoeU«iii 

when  mixed  with  magnesia  silicate,  is 
not  BO  pofxi  when  U8<xl  singly.  Mixing 
a  very  light  with  a  very  heavy  earth  is 
a  good  ooone  to  foUow.  The  tpeoific 
gravity  of  a  mizture  of  barium  sul- 
phate and  magnesia  silicate  in  the 
proportiona  named  is  the  most  desir- 
able. 

Where  leas  than  two  drops  of  bond 

are  used,  the  plate  is  very  poor,  because 
insufficiently  bonded.  Where  more 
than  eight  drops  are  used,  the  coating 
k  made  too  hard  to  be  entiraly  Mtib- 
factory,  and  iw  more  or  leas  liable  to 
break  away  from  the  base  plttte  when 
being  engraved. 

A  teit  as  to  the  amoant  of  walar  to 
be  used  is  that  the  mizture  whenmade 
should  be  thin  enough  to  pour  out  of 
a  containing  vessel,  but  no  thinner 
than  neoesaaiy  for  that  purpose.  It 
should  be  of  aboat  the  oomnsten^y  <rf 
batter,  so  that  a  small  portion  will 
cling  to  the  side  of  the  veHsel  from 
which  it  is  poured.  Clav  is  an  c&cep- 
tion  to  the  genenl  rule  as  to  the 
amount  of  water  necessary.  Where 
it  is  used,  only  one-half  the  quantity 
of  water  necessary  for  other  substances 
should  be  used. 

Hamen  Proceu.  —  (a)  Provide  a 
smooth  level  plate  of  some  suitable 
hard  material  and  of  a  size  somewliat 
exceeding  that  of  the  engraving  which 
it  is  desired  to  produce.  A  {neoe  of 
plate  glass  will  answer  admirably.  The  ' 
face  of  this  plate  is  covere<l  with  a  ! 
thin  coating  of  tallow,  lard,  oil,  or 
beeswax,  sprsad  even]y  and  enaHing  a 
sheet  of  tmfoU  to  adhere  to  the  oom- 
position  with  such  tenacity  as  to  pre- 
vent it  from  being  displaced  when 
manipulated. 

The  tinfoil,  having  been  attached  to 
the  composition  on  the  plate,  is  ready 
for  the  draughtsman  or  artist,  who, 
with  a  style,  pencil,  or  other  instru- 
ment, proceeds  to  draw  the  sketch  of 
which  an  engraving  is  required,  taking 
care  to  exert  sufficient  pressure  to 
indent  the  tinfoil  to  the  depth  of  the 
baseplate,  theintsrvening  layer  SOI  ving 
to  give  depth  and  tone  to  the  lines, 


which  may  be  made  fine  or  coarse  hf 

using  suitably  pointed  tools.  In  this 
manner  letters  may  \k-  written  and 
sketches  or  drawings  executed  very 
rapidly  and  with  great  fMsility. 

The  next  step  is  to  place  theprepavad 
plate  in  a  level  position  and  to  pour 
over  it  a  quantity  of  plaster  of  Paris, 
d  which  the  matrix  over  whidh  tba 
stereotTpe  or  electrotype  afterward  to 
be  made  is  formed.  As  soon  as  the 
plaster  is  sufficiently  hardeiicni  or  set, 
the  matrix  is  removed  from  the  bed 
plate.  This  piaj  be  easily  aocompliBhed 
by  slightly  heMang  the  under  side  of 
the  plate,  thus  melting  or  softening 
the  intervening  layer,  when  the  tinfoil, 
with  itsplastar  backing,  may  bersadOy 
removed. 

The  face  of  the  matrix  (which  is 
formed  by  the  tinfoil)  is  now  washed 
with  benzine,  turpentine,  or  other 
matsrial,  for  the  purpose  of  removing 

any  portion  of  the  intervening  subetance 
which  may  still  adhere,  an<l  the  matrix 
is  now  ready  for  stereotyping  or  electro- 
typing. 

By  drawing  in  the  tinfoil  with  suit- 
able tools,  lines  may  Ije  obtained  as 
clear  and  sharp  as  the  finest  line  en- 
graving, the  intervening  layer  serving 
not  only  to  hold  the  foU  upon  the  bed 
plate,  but  to  give  depth,  tone,  and  rich- 
ness. Its  thickness  may  therefore  be 
varied  to  suit  circumstances. 

To  obtain  coneot  likeneassa  of  in- 
dividuals, scen'^  from  nature,  etc.,  such 
likenesses  are  to  Ix;  phot<-)gr;iphe»l  upon 
the  tinfoil,  to  servo  us  a  guide  for  the 
draughtsman,  whose  task  is  thus  re* 
duc^  to  a  mere  mechanical  one. 

By  this  prtK'esH  printing  blocks  of 
any  subject  may  be  produced  with 
great  rapidity  and  aceuraoy,  and  at  a 
trifling  exjiense. 

First  provide  a  bed  or  hewe  plate 
of  steel  or  other  suitable  material  that 
will  resist  heat,  the  top  of  which 
should  be  polished  smooth  and  placed 
in  a  perfectly  level  ixjsition.  Next, 
provide  the  jilate  with  a  coating  of 
plastic  material  which  will  resist  heat 
~«uch  as  slaked  lime,  kaolin,  or  tripoli, 
which,  when  mixed  with  a  suitable 
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quantity  of  w»ter,  wQl  form  a  pUwtio 

compoBitiou  which  may  be  spread 
evenly  upon  the  top  of  the  plate  to 
form  a  coating  of  uniform  tluckneas, 
and  whieh  will  not  njdt  or  "nm*'by 
the  application  of  heat. 

The  next  step  is  to  carefully  cover 
the  coating  with  a  layer  of  foil  which 
will  not  mut  at  llie  tempflratore  where 
type-metal  melts.  Thinoopper  foil  is 
well  adipted  for  thifl  purpose,  and  this 
should  Ixi  provided  with  a  thin  film  or 
coating  of  tin  or  solder.  As  thus  pre- 
pared, the  baee  plate  is  ready  toreeriva 
the  engraving  by  indenting  the  foil, 
down  through  the  layer  of  plastic 
material,  to  the  boae  by  means  of  a 
atyloa  or  other  aattable  instnunent, 
according  to  the  figure,  sketch,  or 
lettering  which  it  is  desired  to  repre- 
sent in  the  engraving.  The  plastic 
layer  operates  to  give  depth  and  tone 
to  tha  lines,  which  may  oe  made  fine 
or  coarse  by  u^iiig  diflerent  kinds  of 
tools  ;  and  it  will  rwuliiy  seen  that 
as  the  engraver  has  bol  i  and  yielding 
material  to  work  m,  tha  engraving,  or 
rather  indentation,  may  be  executed 
with  great  rapidity.  The  plate  having 
been  ps^pared,  the  thin  film  or  coatuog 
ci  fm  m  oarefully  moiatened  with 
muriatic  acid,  to  prepare  it  to  receive 
and  firmly  atlhere  ti)  tlie  tyfx>-mi!tal 
basking.  The  plate  is  placed  in  a 
frame,  after  which  a  qiiantity  of 
molten  type-metal  ia  poured  over  the 
foil  to  form  a  plate  cr  lucking  of  the 
desired  thickness.  The  type-metal,  as 
it  flows  freely  over  the  foU  film,  unites 
therawith  without  disturbing  in  the 
least  the  underlying  foil  or  coating, 
and  after  hardening,  the  plate  or  relief 
block  thus  formed  is  removed  from  the 
eoatad  baaa  plata  and  !■  ready  for  uaa, 
after  washing  its  &oa  to  remove  any 
trace  of  the  coating  material,  and 
suitably  fiuinliing  the  Ijack. 

Glafis. — Plants  lias  suggested  a 
prooam  for  engraving  on  glaas  by  elec- 
tricity: The  plate  is  covered  with  a 
concentrated  solution  of  [X)tash  ni- 
trate, put  in  connection  with  one  of  | 
tha  polei  of  tha  battery,  and  tha 
deaigiiiatnioadoatbsf  a&ia  platinum  t 


I  point  oonneeted  to  the  other  pola. 

The  results  are  said  to  be  of  wonderful 
I  delicacy.    Round    articles    can  be 
treated  by  adding  gum  to  the  solution 
to  make  It  adbara. 
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Etohino. 

iSu  alto  Enobavibo  Glass,  Pboobss- 
BiniBATnro,  no.) 

Thk  subject  of  etching  in  very  closely 
related  to  that  of  cugraviug,  00  cloaehr 
that  in  BOOM  biBnohss  of  tbe  engraivsn 
writ  his  works  are  cither  commenced 
or  carried  forward  bj  the  aid  ol  etch- 
ing. 

Materials  and  AppliaaoM.^ 

Tlie  appliances  required  consiat  of 
copper  pliites,  etching  needles,  hand- 
lenU  a  Bubdtauce  called  etching-ground, 
e  dshber,  eil-nibbsr,  eone  rotten-stone^ 
a  smoking  taper,  engraver's  shade, 
b(»rderiii^  wax,  8toppini;-out  varnish, 
tracing-paper,  and  the  etching  duid, 
equslortis  (nitrie  aoid). 

Ground. — The  ground  is  composed 
of  equal  parts  of  asphaltum,  Bur- 
^ndy-pitch,  and  beeswax ;  place  them 
m  an  earthen  pipkin  in  an  oven,  and 
melt.  The  mass  moat  be  kept  stirred 
until  well  incorporated.  Pour  the 
mixture  into  a  basin  of  cold  water, 
and,  when  neaify  oold,  press  and  roll 
with  the  hand  until  aXi  the  water  is 
discharge*!,  then  make  into  a  hall. 
Procure  a  piece  of  worn  silk,  without 
holes ;  douole  it ;  place  the  ball  therein , 
and  tie  up  the  ends  with  packthread, 
taking  care  that  the  double  silk  reaches 
well  and  tightly  over  the  ball ;  cut  off 
the  surplus  sOk,  and  let  the  knot  re- 
main for  a  hand-hold. 

Dnhbcr. — Take  a  piece  of  silk,  twice 
the  size  of  that  for  the  ground  ball ; 
dotthle  it ;  place  it  in  a  niU  of  ooane 
wool  well  picked  out,  about  the  stae  of 
a  small  applo  ;  tie  it  up  in  the  same 
way  as  the  hail  for  the  ground,  and  it 
is  ready  for  use. 

Oil-rubber . — ^An  oil-rublwr  is  made 
from  a  strip  of  woollen  cloth,  about 
2  in.  wide,  rolled  up  tightly,  and 
hound  over  with  psoktiiread  or  thin 
tape.  With  a  sharp  knife  cut  off  one 
end,  avoiflintr  the  string,  so  that  the 
surface  may  be  quite  flat.  This  is  used  1 
for  taking  out  stains,  or  poUifalng  the 
phite,  asin  F|g.  96.  I 


Rotim'Xtfme.— Take  a  piece  of  fine 
flannel,  rather  less  than  the  silk  wliich 
covers  the  etching-ground  bail ;  double 
it ;  place  on  it  a  small  quantity  of 
luttan-atQiie^  in  powder,  wmch  lie  up 


FIO.  M. 

hmhag;  AanaUportiMiof flnswUi* 
ing  in  the  lump  aooald  be  ako  kepi 

at  hand. 

Smokiiig  Taper^  or  Lamp.  —  For 
small  ^lataa,  prooure  a  wax  taper; 

uncoil  it  by  degrees  before  the  fire 
until  if  is  all  equally  pliant ;  double 
it  up  in  about  six  lengths  ;  give  it  one 
twist  while  warm,  sod  turn  it »  Isw 
times  before  the  fire,  that  the  pieces 
of  taper  may  fwlhere  to  each  other; 
melt  the  wax  at  one  end,  so  that  the 
wksk  is  exposed;  see  that  all  the 
(X>tton  ends  will  light  freely ;  care 
should  be  taken  to  extingiush  the 
cotton,  or  it  will  revive  with  the  least 
dnught,  and  ma^  haoome  if^nymniB. 
For  large  plates  it  is  prefersble  to  use 
an  ordinary  oil  lamp  mounted  on  gim- 
bals ;  this  obviates  the  inconvenience 
oooasioned  by  the  dripping  ol  the 
tapers. 

Bordering  Wax. — 3  oz.  rosin,  2  os. 
beeswax,  and  such  a  quantity  of  sweet 
oilsfl  win  soften  the  mixture  to  ftmo^. 
Procure  an  earthen  pipkin ;  place  m 
the  lK)tt<»m  }  OS.  or  more  of  sweet 
oil ;  add  the  rosin  and  beeswax,  broken 
In  small  pieoss ;  when  melted,  work 
the  ingredients  well  together  vnth  a 
stick  until  thorouelily  incorporated  ; 
then  pour  into  a  heudn  of  cold  water  ; 
as  it  gets  oold,  work  it  well  with  the 
hands  by  pulling  out  into  lengths  and 
doubliiit'  it  toRother  again  ;  the  more 
it  is  worked  the  better  it  will  be  for 
use.  Should  it  turn  out  brittle,  ratnm 
it  l>roken  to  the  pipkin,  and  add  more 
oil  ;  work  it  well  together  as  before, 
pour  it  into  water,  and  work  it  again 
with  h  haa^ 
A^rmer't  AAode.— Band  a  piece  ol 
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wire  into  a  half-circle  ;  bind  it  together 
with  waxed  string  ;  lay  it  on  tisaue 
paper ;  cut  away  all  but  ^  in.  round 
the  wire :  cover  that  ^  in.  with  paate, 
an  1  turn  it  over  the  wire ;  when  dry 
tiie  sluvtle  is  complete.  Fasten  a  lit^ht 
string  to  the  centre  of  the  half-circle, 
and  raipend  it  from  the  wiiidow*]atch 
when  in  use.  This  shade  must  be 
placetl  in  a  forward  position,  wloping 
before  the  plate,  and  the  wliite  Ught 
it  prodmna  wHl  enable  the  engrayer  to 
see  the  Unes  made  by  the  etching 
needle.  An  e<iually  eflfective  shade 
may  be  made  by  covering  a  light 
square  wire  frame  with  tfiame  paper, 
and  supporting  it  with  two  struts. 
This  frame  can  be-  made  to  rest  at  any 
angle,  upon  the  table  immediately  in 
frent  of  the  woric. 

ffand-Rest. — Any  flat  and  thin  piece 
of  wood  will  answer  the  purpose,  which 
ia  to  keep  the  hand  clear  of  the  plate 
whilBtat  work.  Apjoodhaad-roitmay 
be  made  of  a  thin  Itoard  raised  above 
the  work  upon  side  pieces  of  such  a 
height  as  to  allow  the  plate  to  be  freely 
moved  nndflmeath  ue  board.  The 
front  edge  of  the  board  may  be  faced 
with  a  strip  of  steel  planed  true,  when 
it  serves  as  a  straight-edge.  This 
anangement  will  be  foond  extremely 
handy* 

Stopptng-out  Vn  m mA .  — Turpentine 
varnish  is  superior,  for  several  reasons, 
to  Bmnswiek  Uaek. 

Tmrpentine  FanMi&.---Break  small 
ineces  of  rosin  into  a  phial ;  pour  over 
spirits  of  turpentine  to  about  twice  the 
bd^t  of  the  roiin.  Place  the  bottle 
in  a  flDall  muoepan  of  water  on  the 
hob,  near  enough  to  the  fire  to  make 
and  keep  the  water  hot ;  place  a  cork 
lightly  in  the  month  ol  tiie  bottle,  as 
the  miacture  will  require  to  be  shaken 
occasionally.  Pour  a  small  portioji  of 
this  mixture  into  a  small  pot,  with  a 
little  hmphlM*  added  to  fin  it  a 
eoloar,  and  well  mix.  Tbia  bat  is 
necessary  to  prevent  lumps  ;  it  may  be 
done  by  working  the  mixture  well 
together  with  the  oamel*hair  penoil. 
TUs  is  a  good  stopping-out  varnish. 
With  thit  vamiah  90  over  thia  border 


or  margin  of  your  plate  ;  do  this  when 
about  to  put  it  away,  ami  the  varnish 
win  become  hard  by  being  left  a  night 
to  set.  When  bitang^in  again,  go  over 
the  man^Mii,  using  the  same  brush 
and  mixlurt'.  It  ran  always  be  worked 
up  by  adding  a  little  turpentine. 
When  it  is  set  so  hard  that  the  finger 
may  be  placed  on  it  without  sticking, 
it  is  time  to  make  up  the  wall  or  border 
uf  wax  to  hold  the  aquafortis. 

AquqfitHia,  —  Procure  three  half- 
pint  bottles  with  ghus.H  stoppers,  and 

!  two  pint  earthen  ju^s  with  spouts. 
Place  i  lb.  of  nitric  acid  in  bottle  No.  1. 
Pew  Into  bottle  No.  a  rather  laaa  than 
the  fourth  of  the  nitric  acid;  flU  the 
bottle  j  full  of  water  ;  slowly  pass  it 
into  one  of  your  pint  jugs,  and  back 
again  to  the  bottle,  to  mix  it  welL  In 
bottle  No.  3  put  one-half  of  the  re- 
maining nitric  acid  ;  water  it  as  before  ; 
see  that  the  nitric  acid  in  bottle  No.  1 
ia  wen  atoppered,  and  cover  it  with  a 
piece  of  ola  glove. 

Tracing  and  Tracing- Paper.  — 
Tracing  can  be  conveniently  effected 
using  sheeta  of  tranaparent  gelatine, 
similar  to  that  made  for  Heliotype 
piurposes,  and  placing  it  over  the 
drawing,  which  can  be  seen  clearly 
through  the  gelatine.  TVace  with  a 
sharp  etching-needle,  taking  care  to 

■  remove  the  burr  from  the  lines  with 
the  thumb-nail  as  the  work  proceeds. 
When  finiahad,  ilU  in  with  fine  pow» 
dered  Brunswick  black,  entirely  free 
from  grease,  or  powdered  re<l  chalk, 
reverse  on  to  the  plate,  and  rub  the 
linea  with  a  bm-niahar.  T^adng-paper 
of  various  qualitiea  m^  be  readily  pup- 
chaseil.  But  in  case  of  necessity,  very 
good  tracing-paper  may  be  made  bv 
saturating,  with  a  camel-hair  pendf, 
the  finest  tissue  paper  with  the  follow- 
ing mixture  :  ^  oz.  Canada  balsam  to 
^  oz.  spirits  of  turpentine  ;  shake  well 
together  In  a  2-ob.  bottle.  When 
OQfvarad  with  the  mixture,  bang  the 
paper  on  a  line  to  dry  ;  then  wash  in 
like  manner  the  other  side.  Place 
your  diawing  en  a  tracing-board— a 
piece  of  am  planed  deal ;  lay  the 
Uacing-pa|Mr  over  it;  fr«t«n  down 
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with  bra88- headed  pointa,  not  through 
the  dmwiiis^,  but  r\o^e  to  it,  go  that  the 
prosdure  of  the  bratki  head  ttecureii  both 
the  drawing  and  tracing-paper  from 
moving.  Go  carefully  over  all  the 
lines  of  your  drawing  v^nth  an  H  pencil, 
occa^ioually  placing  a  piece  of  white  ; 
paper  between  the  drawing  and  the 
tracing-paper  toaacertain  that  no  lines 
on  tho  (Imwing  have  escaped  attention.  ■ 

Tram/erriny  Paper. — This  is  made  \ 
aa  follows :  Take  half  a  aheet  of  very  | 
fine  bank -poet  paper  ;  lay  it  on  a  clean 
place,    and   rub   it   well    with   the  | 
acrapiugii  of  red  chalk  with  a  small 
piece  w  sponge.    Apply  the  chalk  | 
until  the  paper  is  all  of  one  oolour  ;  j 
then,  with  a  piece  of  clean  old  muHlin, 
rub  the  greater  part  of  the  colour  from 
the  surnoe.   llie  oolour  may  be  re- 
newed occanionally  aa  the  markings 
become  faint. 

FroceSSen. — Tettitig  the  Ground. 
Heat  one  cannt  of  your  plate,  and 
rub  over  it  the  ground  in  a  thin  and 
even  surface.  Next  apj»ly  your  dabber, 
to  make  a  yet  more  equid  distribution 
of  the  grottud.  When  cold,  mark  oyer 
it  with  rather  a  blunt  needle  (No.  3). 
Should  the  trt^und  ha  brittle,  and  cmck 
with  the  passage  of  the  needle,  add  to 
it  more  beeswax ;  ahould  it  dng  with 
the  needle,  add  more  asphaltuni  ;  the 
ground  will  en.sily  melt  !ignin.  When 
a  ball  is  satisfactorily  made,  it  will  last 
a  long  time.  Tlie  weather  baa  con- 
siderable etfect  on  the  mixture,  and 
the  quality  of  the  ingredients  iH  very 
important,  so  that  it  is  advisable  to  get 
the  ground  as  perfect  as  poarfUe  wUle 
the  melting  pot  in  in  use. 

Ilmdiuj  t/u  Plati  for  Grmitid. — 
Have  a  small  hand-vice,  Fig.  97,  with 
a  haft  of  wood  to  resist  the  passage  of 
heat  to  the  hiind.  If  the  plate  IS 
stained  or  discolored,  the  mark  must 
be  removed  with  the  oil-rul)l»cr  with  a 
little  rotten-stone  and  oil,  polished  oS 
with  a  bit  of  old  muslin  powdered 
with  whiting,  care  being  taken  that  no 
dust  remains  on  the  plate.  Screw  the 
▼ioe  on  the  long  side  of  the  copper 
pbte  with  a  Klight  hold,  covering  the  I 
part  gmmped  by  the  jaws  of  the  vice  ■ 


with  a  small  piece  of  paper  to  prevent 
injury  to  the  nurfjice.  Heating  may 
be  performed  by  burning  paper  undiur 
the  back  of  the  plate ;  but  a  stove  or 
clear  fire  m  preferable,  and  a  oottple  of 
spirit  lamps  with  reatd  for  tho  comers 
of  the  plate,  the  best  plan  of  all.  Be 
caraful  not  to  overheat  the  plate.  H 
the  surface  becomes  dii^colored,  the 
plate  is  overhot  ;  as  a  test,  turn  it  over, 
and  spit  on  the  back  ;  if  the  moisture 
jumps  off,  the  plate  is  sufflbientiy  hot ; 
should  it  him,  and  remain  on  the  plate^ 
more  heat  must  be  obtained.  A  piece 
of  canvas,  rather  larger  than  the  plate 
should  be  warmed  %  laying  it  before 
the  fire  during  the  heating  prooeaa; 
place  it  on  the  table,  and  lay  upon  it 
the  plate  retained  in  the  vice.  Now 
pass  the  ball  of  groond,  Fig.  98,  over 

it  backwards  and  forwaids  until  the 
{date  is  covered,  sprsading  the  ground 

as  evenly  and  thinly  as  poesible.  TTse 
the  dabber  with  a  quick  action,  pressing 
it  down  and  pluddng  it  up.  If  the 
ground  does  not  distribute  itself 
e.i.-iily,  bum  paper  under  the  plate  as 
before  miUl  it  shines  all  over,  being 
cantioua  that  the  aahea  of  the  paper 
do  not  settle  on  the  surfnoe  ;  dab  on 
again,  decreasiiiir  the  pressure,  but  not 
the  speed  of  action,  until  the  surface 
is  all  over  alike. 

Smokinff  rt^  P/ate.— Have  the  taper 
ready,  and  a  single  taper  or  candle  to 
take  the  light  from  ;  the  surface  of  the 
plate  being  perfectly  covered,  it  maj 
oe  as  well  to  renew  the  heat  in  the 
pliite,  l)y  a  paper  burnt  under  the  back 
until  the  surface  shines,  taking  the 
same  precautions  as  before.  Houl  the 
plate  in  the  left  hand,  with  the  face 
downward ;  light  the  smoking  taper, 
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Fig.  99,  «t  the  MOM  tuM,  hrnnag  all 

the  wicks  burning;  paHs  it  rather 
quickly  round  the  margin,  and  by 
degrees  towardB  the  centre,  mhig  a 
fluttering  action  with  the  hiind,  fig, 
100 ;  imoks  on  until  the  whole  eur- 


ie  of  a  dark  colour,  keeping  the 

taper  at  such  a  distance  from  the  plate 
that  the  burning  cotton  may  have  no 
chance  of  toucmng  it,  although  the 
fleme  epieedi  over  it.  Another  way 
18  to  suspend  the  plate,  if  of  large  size, 
overhead,  and  Hmoke  with  the  oil  lamp. 
When  the  surface  is  all  Uaok  alike,  and 
no  eootj  marioB  are  to  he  seen  on  the 
working  part  of  the  plate,  the  ground 
is  fit  for  use.  Take  the  plate,  face 
downwards,  to 


place,  and  pour 
cold  WHier  over 
the  back,    Fig.  •C 
101,  holding  the  ^\ 
plate  in  a  sloping 
position,  the  vice 
up.     This  last 
ppooeee  prodnoee 
a   stronger  and 
harder  siurface 
than    could   be  L* 
ohtrfned  if  tho        vw.  tei. 
plate  were  left 

gradually  to  cool.  Now  place  the  plate 
noe  downwards,  supported  on  one  side 
tnr  the  lorew  of  the  vioe,  Fig.  102. 
CHean  the  smoke  from  the  back,  and 
let  it  remain  until  quite  cold.  vSome 
difficulty  may  be  found  in  laying  the 
flnt  ground  ^th  roeceae,  but  with  a 
little  practice  this  is  surmounted. 

Transfrrriw/. — In  the  absence  of  an 
etching-board,  place  the  copper  plate 
on  m  tUck  piecse  ci  brown  paper  larger 


same  paper,  doubled  four  or  more  times 

and  about  an  inch  wide  ;  place  them 
at  each  end  of  the  plate  on  the  brown 
paper,  and  fasten  them  witli  ■IwHng 
wax ;  these  ribs  serve  as  shoulden  for 
the  rest  to  lie  on,  which  will  prevent 
the  hand  from  touching  the  work. 
Now  cut  the  ti«cing  paper  to  the  sliB 
of  the  plate,  having  ruled  the  margin 
line  if  one  is  required.  Place  the 
tracing  reversed  ;  tliat  is,  with  the 
pencil  side  to  the  plate.  Fix  it  with 
pieces  of  soft  wax  round  the  border, 
leaving  open  the  bottom  to  admit  the 
transfer  |viper,  which  introduce  with 
the  chalk  uide  next  to  the  plate  ;  the 
upper  side  of  the  paper  must  he  kept 
clean,  that  the  pencil-lines  on  the 
tracing  jxijK.'r  may  Ix*  Hcen.  With  an 
U  U  pencil,  cut  hIuud  and  short,  go 
over  sU  Vb»  lines  of  the  tracing  with 
rather  an  upright  hand  and  a  strong 
pressure  ;  the  upper  side  of  the  tracing- 
paper  will  show  whether  all  the  lines 
have  heen  trsoed ;  look  sideways  at 
the  work,  and  the  black-lead  marks 
will  l>o  perceptible.  Before  fidvancing 
far  in  the  ti-ausfer,  lift  up  the  bottom 
of  the  treeing  to  eeoertain  if  the  lines 
are  of  sufficient  strength  ;  if  not,  apply 
more  re<l  chalk  to  the  transfer  p}i(>er. 
Wlien  the  transfer  in  nearly  completed, 
do  not  take  off  the  whole  of  the  paper, 
but  let  the  top  part  remain  fixed. 
Then  lift  up  the  tnicint',  and  if  any 
part  of  it  lias  been  neglected,  it  can 
again  be  (brad  down,  and  the  onussion 
rectified. 

Etrhinfj.  —  rominence  with  a  fine- 
pointed  needle.  No.  1,  and  go  carefully 
over  the  outline,  not  making  much  im- 
pression  on  the  copper,  but  sufficient 
to  remf)ve  the  ground  ;  with  the  same 
point  over  all  the  lighter  parts, 
moreasiiig  the  pressure,  so  as  to  mske 
a  slight  indentation  on  the  plate.  No. 
2  point  may  now  be  used  to  go  over 
the  lighter  shade,  with  au  increased 
weight  of  hand.  No.  2  point  will 
answer  for  the  darker  <hadc8  by  making 
the  lines  nearer  together  and  increasing 
the  pressure.  Interline  parts  that  re- 
quire  «xtm  colour  with  No.  1  point ; 
the  etchiqg  may  be  worked  at  for  a 
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ron.siderable  time  by  interlining  and 
dotting.  If  there  are  any  markti  to 
expunge,  dip  a  pointed  camel-hair 
pencil  into  the  tunMotme  bottle,  and 
with  \tn  point  work  up  some  of  the 
ground  on  the  margin  of  the  plate, 
and  therewith  stop  out  the  obiection- 
■blo  muk».  Whan  Mi,  it  wffl  rtiiit 
the  a(]uafortis. 

Bordfriivf  the  Plate.  —  In  cold 
weather  the  wax  will  be  too  hard  to 
mil  out  with  tlie  hMid ;  in  that  OMe 
it  mmt  be  placed  in  moderately  warm 
water  until  it  l>ecomes  pliable  ;  then 
pull,  an«l  rnll  it  out,  Fig.  103,  to  about 


the  thickness  of  a  small  walking-stick  ; 
■lightly  grease  the  point  of  the  thumb 
and  two  forefingers  with  mutton  fa,t  ; 
press  the  roll  of  wax  tiat,  and  place  it 
on  the  border  of  the  plate  with  the 
edge  to  tiie  wviih,  taking  great  oare 
tliat  the  bordering  wax  does  not  go  off 
the  varnish.  At  the  pnrts  inteiuled 
to  be  the  darkest  corner  of  the  plate, 
pinoh  out  the  wax  border,  that  the 
iicight  of  the  wall  may  be  increased  at 
that  comer  where  the  apout  is  to  be 
formed  with  the  wax  topreveutspilling 
the  aquafortis  in  pouring  it  off. 

BUing-in. — Lay  the  plate  flat  on  a 
piece  of  canvas  larger  than  the  plate, 
as  a  protection  from  any  splashings 
that  may  be  made.  Ptaoe  toe  spout 
of  the  plate  in  front  for  the  conveni- 
ence of  pouring  off.  Pour  a  little 
water  over  the  plate  to  see  if  there  are 
any  leaks  in  your  border ;  if  there  are 
any,  pour  off  the  water  ;  let  the  plate 
dry,  particularly  in  the  defective  part ; 
then  press  down  the  outer  edge  of  the 
wax  with  a  piece  of  wood.  Leaks  can 
also  be  found  without  using  water  by 
holding  the  plate  up  to  the  li^lit  and 
looking  at  the  edge,  when  the  smallest 
pin-hole  will  be  immediately  detected. 
Have  two  or  three  smaU  we<^lgc8,  to 
be  used  for  tilting  the  plate  should  the 


acid  not  lie  even.    When  tlie  liorder 
is  sound,  |X)ur  off  the  water ;  then 
cover  the  surface  of  the  plate  with  the 
aquafortis  from  No.  2  bottle.   If,  in 
the  course  of  half  a  minute,  the  etching 
on  the  plate  should  assume  a  light-grey 
coating,  the  mixture  is  good  ;  but  it 
it  ihoiild  throw  up  bohUos,  it  is  over 
strong,  and  more  water  must  be  added 
but  not  on  the  plate.    The  mixture 
must  be  placed  in  the  jug,  then  in  the 
bottle,  and  afterwards  returned  to  the 
plate.    Should  the  lines  on  the  plate 
remain  m  bright  copper  after  the  acid 
has  been  on  half  a  minute,  it  is  not 
strong  enough,  and  some  aauafortiB  out 
of  bottle  No.  3  miist  be  added.  When 
the  mixture  on  the  lines  does  not  pro- 
duce a  fuam,  but  the  plate  continues 
of  a  gray,  frosty  appearanoe,  the  pro> 
cess  is  going  on  well.    The  power  of 
biting-in  correctly  depends  on  the  ex- 
perience in  using  the  acid.    With  a 
soft  oamel-hab  pencil,  lightiy  remove 
the  frosty  appearance,  taking  care  that 
the  quill  does  not  touch  the  ground. 
Should  any  part  of  the  ground  break 
up  by  the  linea  beooming  united,  poor 
off  tlie  aoid  carefully  into  the  ]U|^ 
Lay  the  plat«  agam 
on  the  flat,  and  cover 
it  with  water  from 
the  other  jug,  mov- 
ing it  gently  with  the 
camel'liair  pencil, 
whidh  plaee  at  eooe 
in  a  vrater  jug  when 
taken  from  the  acid, 
or  it  will  soon  be 
destroyed*  Throw 
away  the  wash  water  from  the  plate. 
Wlien  the  first  biting  is  completed  set 
the  plate  iip  endways  to  dry,  Fig.  104. 

Aeond  .B^tn^.— When  the  plate  ia 
perfeetly  dry,  take  off  with  a  blunt 
point  covered  with  silk  and  dipped  in 
turps  a  spot  of  ground  in  the  lighter 
part  to  aaoertain  if  the  aoid  hsa  made 
sufficient  indentation.  If  it  has,  work 
up  the  stopping-out  varnish  with  a 
camel-hair  pencil,  and  with  it  cover  all 
the  parte  mtended  to  remain  light  ; 
elevate  the  rest.  Fig,  106,  so  as  not  to 
the  border  was.   When  the 


104. 
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■topping«out  v.inii.sh  is  dry,  which 
be  aHcertainod  }»y  jilacing  the  finger  on 
it  (if  it  doeit  not  stick,  it  is  dry),  put 
on  the  nine  amiftfoitit  (boUto  No.  2), 
end  let  it  ramem  nntflyou  obeetTO  the 


Fm.  iM. 

ground  giving  way  ;  then  pour  off  the 
eoid,  and  wMh  wdl  m  before.  Put 

the  plate  to  drain.  Should  it  be  re> 
quired,  more  biting  mti^  be  done  ;  the 
|nx>oeaa  is  the  wune. 

CUamnu  o/.^Onet  ove  nnut  be 
taken  that  the  plate  is  perfectly  dry  ; 
if  it  in  not,  it  may  be  j)laced  Ixjfore  the 
fire,  but  not  close  enough  to  melt  the 
irax.  Beving  carefnj^  wiped  the 
canvas,  lay  the  plate  a  little  more  than 
half-way  upon  it,  so  that  the  hilance 
remaiuB  upon  the  table.  Apply  a 
lighted  taper,  or  a  folded  paper  match, 
pragreMively  under  the  wax  ;  pull  up 
the  wax.  Fig.  106,  eethe  WMrmth  pro- 
ceeds ;  a  very 
slight  warmth 
aneiierB  the  por^ 
poeeu  By  re- 
moving the  wax 
with  a  knife  you 
are  liable  to  in- 
jure the  margin,  Vm.  KM. 
which  iB  difficult 

to  remedy.  Should  any  of  the  wax 
adhere  to  the  plate,  remove  it  by  using  ' 
a  piece  of  wood  cut  in  the  shape  of  a 
chisel.  Fix  the  vice  on  the  same  place 
as  when  laying  on  the  ground.  Rub  the 
plale  over  wiUi  turps,  taking  care  to  go  i 
ovweveiypart:  hoM  thepUtenpby  the 


vice  ;  heat  the  liack  with  burning  paper 
as  before,  until  the  ground  varnish  aiul 
tallow  are  melted.  Rub  oil'  with  a 
adft  rag.'  Should  anj  anuit  rsnndn, 
amdy  a  little  turpentine;  withdraw 
the  vice,^and  wash  the  spot  it  covered 
with  turpentine.  Rub  the  plate  front, 
back,  and  aides  with  therag.  Dabthe 
plate  with  the  bag  of  rotten-stone  ; 
pour  on  it  a  little  sweet  oil  ;  and  polii^h 
the  plate  with  the  oil-rubber,  using 
oonnderafale  np^oid-down  preeaure; 
wipe  the  plate  quite  clean,  and  polish 
with  fine  whiting.  Should  the  bitin£»- 
in  have  succeeded,  the  plate  is  ready 
lor  the  printer. 

Dry  Point. — Thediy  point  maj  next 
be  usetl.  For  this  purpose  the  needle 
No.  3,  well  pointed,  may  be  employed, 
as  indenture  must  be  nuule  by  pressure 
of  the  hand.  For  interlining  the  parts 
which  are  too  weak,  and  uniting  lines 
neglected  in  the  etching,  the  dry  point 
wiB  be  BulBoient ;  but  the  pressure 
will  leave  a  projection  or  burr  on  the 
plate,  which  rrmst  l)o  carefully  re- 
moved by  the  sharp  scraper  ;  should 
the  plate  require  mora  than  the  dzy 
point  can  accompliaii,  reooorae  nuiat 
be  had  to  re-biting. 

Re-biting. — Heat  the  plate  as  before, 
but  make  one  comer,  the  one  with  the 
least  work  in  it,  hotter  than  the  other 
part.  Prior  to  laying  the  ground,  the 
plate  should  be  polished  with  whiting, 
or  with  methylated  spirit  and  aqua- 
fortis, using  a  piece  of  old  nmulin 
folded  in  the  shape  of  a  dahljer,  which 
will  fill  the  etched  lines,  and  prevent 
the  new-laid  ground  from  entering. 
Rub  the  ground  on  the  hotoomer,  and 
with  the  dabljer  take  the  ground  there- 
from, and  dab  quickly  over  the  other 
part  until  the  wnole  surface  is  covered. 
All  the  parts  but  thoee  wanting  mora 
colour  may  T>e  atopped-nnt  as  before  ; 
the  border  wax  muHt  uguin  be  used. 
Next  follow  the  tiame  pi  ocus  i  with  the 
aoid. 

Re-€t4:hii\g. — This  is  the  most  certain 
method  of  finishing  the  plate.  The 
ground  must  be  laid  as  in  the  first 
instance,  but  using  a  greater  body,  and 
with  the  dabbsr.  Fig.  107,  nibbing  it 
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well  into  the  linei^i,  taking  care  thai  no  i 
whiting  rcmaiiiB  in  the  etching;  marks  ;  I 
for  thin  proceeit  the  plate  should  be 
merely  wMhed  with  turpentiiie ;  a 
slight  extra  warmth  and  good  dab- 
bing will  render  the  ground  acid  proof. 

The  amokmg  is  1 
Im  d^wDMd  I 
with.  Set  up 
the  ground,  and 
work  at  the  plate 
M  in  the  first  in- 
stance.  Now  use 
Fro.  lOT.  No.   3  sharp 

poinL  and  inter- 
fine  the  perta  that  shoula  be  darker 
and  where  greater  strength  is  wanted, 
crossing  the  lines,  not  at  right  angles, 
but  lozenge-ways.  The  plate,  cleaned 
off  aa  benre  directed,  reoeiTing  a  light  ' 
oil  rubbing  with  a  little  rotten-etone, 
and  washed  off  with  turpentine,  may  j 
now  be  sent  to  the  printer's,  and  a 
proof  obtained.  By  repeating  the  re- 
etching,  the  plate  may  be  woa^ed  up 
to  the  colour  of  a  line  engraving.  Tn 
some  of  the  darker  parts  a  graver  or 
loaenge-tool  may  be  used ;  but  it  is 
rather  dangorous  in  the  hands  of  the 
uninitiated  ;  as  it  is  apt  to  slip,  and 
make  deep  lines  where  none  are  wanted. 
Hoobiting  will  produce  any  extra 
colour  tlMt  nuky  be  wanted,  with  little 
more  troulile  and  with  greater  safety. 

Proc€9S  axmdin'j  Stopping-out. — For  j 
the  first  biting,  ground,  and  smoke  the 
plate  in  the  ordinary  manner,  then  ! 
etch  those  parts  only  which  are  to  Ik;  | 
darkest,  such  as  vigorous  foreground  i 
in  landscapes,  and  other  deep  work. 
Use  no  deUcate  lines  at  this  stage ;  I 
japan  the  hvck  of  the  plate  and  the 
spot  where  the  hand-vice  wjvs  placed  ; 
use  a  photognipher's  tray  as  au  acid 
bath,  in  which  immerse  the  plate  in  I 
nitric  acid  until  the  very  black  lines 
are  bitteu-in.    Clean  the  plate,  and 
take  a  proof.    For  the  second  biting, 
ground  the  plate  again,  and  smoke  it ;  | 
the  first  lines  will  still  clearly  show. 
I^wall  the  work  of  a  meilium  darkness, 
with  a  sharper  point  tlian  that  used  for 
^  first  biting-in.    Plaee  the  pbte  in 
the  add  bath,  and  let  it  remsin  untO 


the  lines  are  of  a  moderat'O  depth. 
Remove  and  clean  the  plate,  and  take  a 
second  proof.  For  the  third  biting, 
ground  with  transparent  ground,  and 
do  not  smoke  it.  Etch  all  the  delicate 
work,  keeping  the  lines  close  to  each 
other,  and  using  a  sharper  needle  than 
before.  This  operation  requirss  more 
care  than  the  two  previous  ones,  as  the 
lines  will  not  show  very  distinctly. 
This  process  is  of  great  service  for  in- 
trioale  WQfk,  in  oonsequenoe  of  the 
facility  it  gives  for  introducing  pale 
lines  amongst  the  darker  work,  and  a 
delicate  background  beyond  the  vigor- 
ooa  fines  of  the  subject ;  whilst,  by 
taking  proofs  after  each  biting,  the 
progress  of  the  work  may  be  seen,  and 
its  correctness  ensured.  By  cover- 
ing the  hack  and  edges  of  the  plato 
with  japan  varnish,  the  old  and  tedious 
process  of  banking  up  the  sides  with 
wax  is  avoided,  and  the  plate  may  be 
plunged  into  the  acid  bath  without  apy 
further  risk  or  trouble. 

Oenerul  Instructions. — The  follow- 
ing diiections  will  reUeve  beginners 
firam  muoh  trouble,  and  enable  them 
to  avoid  many  accidents      which  en- 
gravers are  liable  :  When  using  the 
add,  slightly  grease  that  part  of  the 
hand  likely  to  oome  in  contact  with  it, 
as  a  preventive  to  its  making  stains, 
which  are  not  easily  eradicated.  When 
your  border  wax  has  done  its  duty, 
have  it  well  washed  in  oold  water, 
then  warmed  before  the  fire,  pulled 
out  anil  pn^ssed  t<>ir,.ther  again,  as  the 
more  frequently  that  is  done  the  more 
pliable  the  wax  will  be  for  future  use. 
As  your  aquafortis  will  become  reduced 
in  strength  by  exposure  to  the  air,  it 
liecomes  necessaiy  to  add  a  portion  of 
No.  3  bottle  to  that  of  No.  2,  and  a 
small  quantity  of  No.  1  bottle  to  No. 
3,  No.  1  b<3ttle  containing  the  undiluted 
acid.    When  making  a  point  to  an 
etching  needle,  woric  the  point  round, 
as,  should  there  be  any  flat  aide  to  the 
point,  it  will  }nU'  the  coppor,  and  pre- 
vent the  freedom  of  baud  required  to 
give  spirit  to  the  etching.    The  bur- 
nidier  will  soften  down  any  part  of 
the  etdbing  that  appears  haiah  or 
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enide,  by  gently  pMsing  it  over  the 

parts  to  be  reduced  in  colour.  The 
shade  must  be  between  the  plate  and 
the  light,  in  order  to  be  able  to  aee  ' 
the  marks  of  the  burnidMr ;  fine  ehef- 1 

cwil  and  <nl  will  cemove  these  marks, 
and  the  oil-rubber  will  clear  away  the 
charcoal  marks.  The  charcoal  can  be 
obteined  at  a  coppersmith's  or  plate- 
printer's.  If  a  burnisher  in  pood  at 
first,  it  never  requires  alteration. 
The    scraper  must   be  ocouuonally 


Soft  Ground  .—Take  half  ;i  Kill  of 
hard  ground,  mixed  ai?  de«cril)cd  under 
the  head  Etching  Ground  ;  to  that  add 
ft  piece  of  mutton  met.  Melt  them 
well  together,  observing  that  the 
ingredients  must  Ik?  thoroughly  incor- 
porated ;  then  pour  into  cold  water, 
and  OM  it  m  before  directed. 

Laying  the  Grminfi. — Tlie  proceps 
is  exactly  the  same  as  in  laying  the 
etching-ground,  with  this  difference, 
tfaettheplete  does  not  require  so  great 
a  heat.    Smoke  the  plate  the  mme  as 
in  laying  etching-ground.   The  ground 
must  be  spread  as  thinhr  as  possible, 
to  oorer  tne  pUte  and  beer  raaoldng. 
The  surface  of  the  plate  must  be  alike 
all  over,  and  quite  bright  or  shining. 
If  any  part  but  the  edges  appears 
aooty,  it  must  be  deared  off,  and  the 
plate  polished,  as  described  for  etching, 
and  laid  again.    A  good  ground  may 
be  made  at  the  first  melting,  but  that  i 
ma  aoaroely  be  expected.   It  may  be 
as  well  to  test  the  quality  of  the  mix- 
ture before  laying  a  whole  ground. 
To  this  end,  heat  a  small  portion  of 
Iha  plate ;  lay  on  the  ground ;  amoke 
it ;  and  let  it  v:et  quite  oold.  Obtain 
some  of  the  finest  tiKsuo  paper,  of 
very  even  texture.    Place  a  piece  of 
the  pa])er  on  the  patoh  of  groimdlaid, 
and,  with  a  fine-pointed  H  pencil, 
make  a  slight  sketch — a  bit  of  foliage, 
for  instance  ;  the  paper  should  slightly 
atick  to  the  plate;  when  carefully 
raised  by  the  two  bottom  poment*  tna 
back  of  it  should  clearly  show  every 
line  made  on  its  surface,  only  darker. 
Should  the  aketeh  on  the  copper  look 
aaif  it  waa  dotted  all  ovw,  the  mixture 


of  ground  will  do.  Should  the  grooid 

;id}iere  t<i  tlic  paper,  like  marks  with 
pen  and  ink,  the  ground  must  be 
melted,  with  an  addition  of  hard 
ground ;  and  if  even  the  softest  marks 
of  the  pencil  do  not  pull  the  ground 
from  the  plate,  the  ground  must  be 
remelted,  and  remixed  until  it  is  fit 
for  work.  As  the  temperature  has 
great  effect  on  this  grouna,  that  which 
will  answer  for  summer  will  not  do  for 
winter,  so  it  may  be  as  well  to  make 
two  or  three  mixtures,  and  number 
thcin  fvccording  to  their  several  degrees 
of  haniness.  Having  succeeiletl  in 
mixing  the  ground,  take  a  piece  of 
tissue  paper  twice  the  siae  td  the  pkte. 
Place  the  jilate  in  the  centre,  and  with 
a  black-kvwl  pencil  dr.iw  a  line  all 
round  it.  Make  the  same  mark  on  the 
other  side;  then  lay  the  ground  as 
described.  When  cold,  wipe  the  bock 
and  edges  before  taking  oti"  the  hand- 
vice.  This  ground  being  veiy  tender, 
care  must  be  taken  not  to  touch  the 
face  oi  the  plate. 

Drawinrj. — The  drawing  is  to  be 
made  upon  the  square  marked  on  the 
paper.   If  it  is  intended  to  copy  a  sob* 
ject,  the  same  process  as  in  transferring 
for  the  hard-ground  etching  is  used  ; 
onlyf  instead  uf  transferring  the  red 
lines  on  to  the  plate,  they  must  be 
made  within  the  square  marked  on  the 
paper.  Take  care  that  the  tnicing  is  re- 
venged.   If  it  is  intended  to  dniw  on 
the  plate  without  copy,  lightly  mike 
the  design  on  the  square  marked  with 
fine-pfjint^'d  red  chalk.    Should  tie 
subject  be  figiu-es,  everything  must  be 
dimwn  to  the  left  hand,  or  reversed. 
Fold  a  silk  handkerchief  in  four;  lay 
it  flat  and  smooth  on  the  table  ;  place 
on  it  the  paper,  with  the  chalk  sketch 
downwaros.   Then,  with  great  care, 
lay  the  plate,  fiMse  down,  enaetly  on 
the  square  mark  of  the  paper ;  fold 
over  the  back  the  surplus  paper,  and 
I  fix  the  sidea  with  fov  thin  spci^a  of 
'  sealing  wax  near  the  comers  ;  be  sure 
not  to  move  the  plate  on  the  silk. 
Take  up  the  plate  carefulhr,  and  place 
it  for  work.   Use  a  hand-rest,  aa  in 
etching,  and  a  hard  pencfl,  H  H,  on 
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the  places  you  wish  to  be  dark.  In 
soft-ground  engraving,  the  drawing 
must  be  tiuiahed  the  day  it  ia  cum- 
BMOoed;  the  nwchiHiiml  part  <rf  the 
work  may  be  delayed.  When  the 
drawing  is  finiKhed,  pull  up  the  i>aper 
by  the  two  bottom  corners.  Varnish 
the  bordir  down  thewmw  m  in  ofeehing. 
The  acid  usotl  muut  be  much  stronger ; 
the  border  wax  higher  and  broader  in 
the  iipout,aa  you  may  perhaps  have  to 
poor  off  sudmnly. 

Biting-in. — In  biting-in,  pour  off  the 
acid  when  the  ground  begins  to  break 
up ;  that  is.  coming  up  in  patches. 
During  the  ntSng-in,  the  eoft  osmel- 
hair  pencil  may  be  used,  but  very  ten- 
derly. Wash  well  oft' with  cold  water, 
and  place  the  plate  to  dry.  For  clean- 
ingi  see  Bteking.  Should  the  plate 
require  more  finishing,  have  recourse 
to  the  hard  ground  without  smoking. 

Aqua-tinta  Sngravmff.— This 
me  lonnerly  raeorted  to  w&re  tlie 
dfajeet  was  to  produce  a  plate,  the 
impressions  from  which  were  to  be 
ooloured.  It  is  recognised  by  its 
aimilaritf  to  Indian  ink  or  aepie  draw- 
ing ;  for,  in  working  the  plate  at 
press,  black  and  brown  inktj  are  used 
mdili*ereutJyi  as  the  artist  or  publisher 
imgr  direct.  Bosin  forme  the  groond 
in  this  method  of  engraving. 

Aqwi'tinta  6'rw<nr/.- -Break  some 
of  the  best  white  rosin  into  pieces, 
pat  into  %  bottle  with  epirite  of  wine, 
and  shidce  occH.sionHlly  until  the  ruuin 
is  dissolved.  The  bottles  must  have 
corks,  not  glass  stoppers.  Have  two 
otiier  bottles  ready  ;  mark  the  bottles 
1,  2,  8.  No.  1  is  the  bottle  in  which 
the  rosin  in  placed.  Pour  a  third  of 
No.  1  into  No.  2,  and  nearly  iill  it 
with  spirits  of  wine.  Pour  into  No.  3 
rwther  less  of  the  mixture  from  No.  I , 
and  nearly  fill  it  with  spirits  of  wine. 
These  bottles  must  be  occasionally 
shaken,  and  their  contents  allowed  to 
settle  well  before  use.  The  oontents 
of  the  three  bottle.s  must  be  po  mixed 
that  they  are  one  under  the  other  in 
■trength,  as  the  sise  of  the  grain  to 
be  laul  on  the  plate  depends  on  the 
quantity  of  rosin  eeoh  miztore  oon- 


tains.  The  more  rosin  the  huger  the 
grain.  The  spirits  should  be  entirely 
free  from  water. 

ike  ^rdt.— Pleee  «  nnell 

quantity  of  gunpowder  in  a  nilvor 
spoon  ;  pour  over  it  some  of  the  spirit ; 
light  the  spirit,  and  let  it  bum  to  the 
powder,  if  tbe  powder  tekee  fire  and 
explodes,  the  spirit  is  good,  and  fit  for 
use.  Should  it  remain  in  the  bottom 
of  the  spoon,  black  and  wet,  the  spirit 
hie  been  adnltereted  with  water,  and 
il  not  fit  for  the  purpose. 

Trial  of  Aqua-tinta  Ground. — Have 
a  tin  trough  about  2  in.  wide,  and 
rather  l<mgar  then  the  plate,  with  a 
convenient  spout  at  one  end  ;  the 
trough  is  to  act  as  a  receiver  of  the 
spirit  when  poured  over  the  plate ;  the 
spout  to  return  it  to  the  bottie. 

Laifing  the  Ground. — Polish  the 
plate  well,  as  before  directed.  Place 
it  at  a  slight  slope,  the  tin  trough 
under  tbe  lower  edge  to  receive  m 
spare  mixture.  As  a  trial  ci  the 
ground,  pour  the  liquid  from  each 
bottle,  and  make  a  small  patch  in 
diflbrent  pboee  at  the  bottom  ci  the 
plate.  When  the  liquid  has  run  off 
into  the  tin  trough,  lay  the  plate  flat, 
and  with  a  piece  of  rag  wipe  the  lower 
ed^e.  Tllce  a  magnifying  gl^i  cuid 
look  at  the  graine  deposited  on  the 
copper.  HaN-ing  pouretl  the  spirit  from 
the  trough  to  buttle  No.  1,  make 
choice  of  the  grun  meet  likely  to  suit 
the  work  ;  if  neither  of  the  three 
should,  niix,  the  large  grain  and  the 
small  together  until  it  does,  letting 
the  ndxture  settle  well  befbre  it  is 
used.  Remove  the  trial  spots  ;  polish 
the  plate  well,  and  place  it  as  directed 
for  trial  with  the  side  intended  for 
the  foreground  next  to  the  tin  trough. 
Pour  the  mixture  along  the  top  of  the 
plate,  fn»m  one  end  to  tlic  other,  until 
the  whole  of  the  surface  is  covered. 
As  soon  as  the  spirit  has  run  into  the 
tin,  lay  the  plate  flat  ;  the  sooner  it  if 
lai(l  flat,  tlie  rounder  will  be  the  set- 
ting of  the  grain  ;  the  longer  the 
plate  remains  ou  the  slope  the  more 
elongated  the  deposit  of  rosin  wUl 
beoooM,  which  for  some  aort  of  wok 
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wfll  answer  better  than  round  ;  lOBh 

aa  broken  rock,  waterfiills.  In  meet 
caseA  it  is  adviniblo  to  make  a  very  fine 
etching  of  the  subject  intended  to  be 
phoed  on  tbs  filate  prior  to  laying  the 
aqua-tinta  gromid  ;  in  the  end  it  will 
save  time.  The  etching  must  be  very 
li^ht,  otherwise  the  a^ua-tinta  ground 
Will  hang  round  the  luies,  and  form  a 
ray  of  light.  Should  the  etching'  lx» 
strong,  it  will  retjuire  to  Ixj  tilled  up 
with  wax,  and  puIL^hed  oS  before  lay- 
ing the  ground.  BngraTera  send  the 
plate  t«  the  printer V  to  have  it  filled 
up  with  ink,  which  in  tiie  beat  method. 
If  obliged  to  uuc  wax,  heat  the  plate 
rather  above  what  ia  required  for  the 
etchiii^^-^round  ;  the  aurfiKse  is  then 
wi{)e«i  uti",  and  polishetl  with  the  soft 
part  of  the  hand  tdightly  rubbed  with 
whiting. 

Stoppinff-out  the  Lights. — Plnce  on 
the  left  aide  a  small  l<xjking-gla»H  in  a 
leamng-forward  poftitiou  ;  lay  before 
it  the  drawing  intended  to  be  wovked 
from,  with  the  base  or  foreground  to- 
wards the  bottom  of  the  pla^s ;  you  will 
then  the  subject  revenied  in  the 
ffieie  Oo  over  the  margin  as  directed 
m  the  head  Etching.  For  this  a  camel- 
luur  pencil  and  the  same  pot  of  var- 
nish, with  a  httle  more  lampblack 
added,  and  well  worked  together, 
dMNdd  Ix:  used.  Stop  out  all  the 
white  lights  seen  in  the  drawing.  By 
the  time  this  is  done,  the  varuidh  on 
the  margin  wiU  be  diy  or  eet ;  if  not, 
the  plate  must  remain  until  it  is.  Go 
over  the  margin  again  with  the  wime 
vamiah,  and  let  that  set  hard.  Place 
jour  bofder  wax  ae  before  direoted, 
nt^Hr^  the  spout  rather  laiger,  that 
you  may  be  enabled  to  pour  off  the 
acid  quickhr  if  necessary.  Use  the 
■une  aquafortia  aa  for  etching,  but 
thaatrength  eomewhat  increased,  as  it 
muf«t  remain  on  the  plate  a  much 
shorter  time.  Lay  the  plate  an  inch 
or  ao  over  the  front  of  the  table,  with 
a  piaoaof  oanvaa  nndemeath,  having 
small  wedf^Ji  of  wood  rea<ly  to  Ixj 
used  should  the  acid  not  float  evenly. 

FinA  ItfaUf.-— Boor  on  the  aeid 
nther  qnio^y,  running  it  from  the 


bottle  to  the  ^ug,  then  on  io  the 
plate  ;  another  jug,  having  l»een  filled 
with  cold  water,  should  be  kept  ready 
for  washing  off.  When  the  acid  haa 
entirely  covered  the  plate,  tba  aoifaoa 
should  imme<liately  assume  a  fn>8ty 
appearance,  but  not  come  up  in  bhid- 
ders.  Little  mure  than  a  minute  may 
be  enough  for  the  add  to  remain  on 
the  plate  ;  pour  it  into  the  jug  aa 
quickly  <w  you  can  without  spilling  it  ; 
immediately  wash  off  with  cold  water  ; 
have  a  reeetver  for  the  waah-watar,  aa 
it  must  be  thrt)wn  away. 

Second  Lt'i/hts. — Dry  the  surface  of 
the  plate,  and,  should  any  spots  of 
moisture  remain  on  the  sui^aoe,  care- 
fully take  them  up  with  blotting- 
paper.  Now,  with  the  wiuie  varnish, 
stop-out  all  the  second  lights.  To 
fnvvent  injury  to  the  border,  plaoa  two 
blocks  or  old  booka  under  tha  enda  of 
your  rest. 

Third  LighU. — WTien  the  second 
stopping-out  ia  eet,  put  the  plate 
through  the  same  prooeea  with  the 
same  acid.  Again  dry  the  plate,  and 
stop  out  the  third  light  parts  ;  when 
set,  apply  the  aoid,  but.  let  it  remain 
on  rather  longer ;  wash  as  before 
directed.  Ah  all  the  flat  tints  are 
now  laid,  it  ouly  requires  the  very  dark 
onea.  Aeoertam,  with  a  magmfying 
glass,  if  the  spots  of  rosin  remain  on 
t\w  |)lnte  ;  if  so,  it  will  bear  biting 
again.  Should  the  ground  remain 
sound  enom^  to  atand  another  H]>pli- 
cation  of  the  nitric  acid,  you  must 
prepare  a  mixture  oalled  touching 
stuff. 

T^ouekiitg  8h^, — ^Bura  a  good-aiaed 
cork  to  ashes  ;  take  some  treacle  and 

add  as  much  ivory  black  as  will  make 
the  mixture  a  dark  colour  by  the  addi- 
tion of  a  small  quantity  of  sheep-  or 
ox-gall ;  it  works  aloMMt  aa  free  aa  tba 
varnish.  Make  tlio  composition  into 
a  hall,  a  amall  quantity  to  be  used 
with  water  when  required.  Again  lay 
the  plate  for  work.  Paint  over  aU 
part^  that  are  required  to  be  very  dark, 
such  as  projecting  foliage,  and  all  sharp 
ahadowi,  with  the  touching  stuff, 
loading  all  the  touches  with  aa  much 


Digitized  by  Google 


192  ErGBivcr :  Roon-C^roand  Etching. 


of  the  mixture  as  can  be  placed  on 
theoL  When  the  touching  stuff  is 
dry,  mix  Bome  turpentine  varnish, 
slightly  coloured  with  ]MBpbladc,  and 
with  a  larger  brush  go  over  the  whole 
of  the  plate.  Wlien  this  last  varnish 
is  set,  pour  on  some  very  weak  acid 
and  water ;  the  former  washings  of 
the  plate  will  do.  With  the  soft  camel- 
hair  pencil  used  for  the  acid,  work  up 
the  touching  stuff  until  the  whole 
OODMS  off;  tiMQ  wash  the  plate  clean 
with  cold  water,  and  again  apply  the 
acid.  For  this  laat  biting  the  acid 
may  remain  on  the  plate  as  long  as 
the  ground  will  stand.  This  may  be 
ascertained  by  clearing  the  plate  with 
the  camel-liair  pencil,  and  using  the 
magnifying  glass.  The  plate  must  now 
be  cleaned,  and  remove  the  harder  ma 
as  before  descri>>od.  On  this  tint  the 
oi  1  -  rublier  hIk  )uld  be  verycaref  ul  ly  used. 
The  plate  being  quite  dean,  and  placed 
under  the  shade,  it  will  he  feond  that 
the  tints  or  bitings  are  rather  sharper 
against  each  other  than  is  required. 
The  burnisher  will  remove  this  by 
rubbing  the  parts  which  are  to  he  re- 
duced in  colour.  The  parts  to  be 
burnished  should  be  slightly  touched 
with  the  oil-rubber.  The  use  of  the 
bumidier  requirea  scnne  skill,  iHiioh 
can  only  he  aoquired  by  practice.  The 
scraper  is  useful  for  bringing  out 
sharp  lights,  and  modulating  the 
dariter  parte.  If  the  fizit  ground  is 
not  satisfactory,  the  plate  must  be 
polished,  and  another  ground  laid. 
The  second  ground  must  contain  more 
rosin  than  the  first ;  hocdering,  biting, 
and  stopping-out,  as  before.  The 
plate  should  be  sent  for  proof  before 
the  second  ground  is  laid.  The  proof 
will  show  where  increaee  and  where 
reduction  of  colour  is  required.  The 
burnisher  will  reduce  ;  the  increa.<»e 
can  only  be  had  fay  laying  another 
ground* 

Ground  to  Eteh  on.— IGx  a  small 
quantity  of  turpentine  varnish  with 
turpentine  8lightj[y  coloured  with  black, 
but  only  suiRdent)^  so  as  to  render  the 
linefl  made  by  the  needle  perceptible. 
With  this  thin  vaniish,  and  «  good- 1 


sized  camel-hair  brush,  go  over  the 
plate  lengthways  ;  when  that  is  set, 
repeat  the  coating  croesways  ;  let  it 
set,  and  lay  it  by  for  a  night  if  con- 
venient. The  ctcliing  finished,  border 
and  bite  as  before  directed,  but  with 
stronger  acid. 

Otneml  In$truetions.—Orea,t  care 
must  ho  taken  while  laying  the  ground 
tbit  there  in  not  much  dust  floating 
in  the  air  ;  for,  should  the  slightest 
particle  of  flock  lodge  on  the  plate 
whilst  wet  it  will  cau.se  what  is  called 
an  accident.  Wherever  the  speck  falls, 
the  rosin  will  corrode  around  it,  form- 
ing a  white  spot  on  the  ground  where 
the  acid  has  been  applied.  These 
accidents  are  of  little  conBequence, 
unless  they  should  liappcu  uu  the  sky. 
To  do  away  with  these  light  places, 
the  chalk  tool,  ordott^^r,  must  1«  used  ; 
this  is  simply  a  })ont  j^mver.  From 
pouring  the  ground  mixture  backwards 
and  forwards,  it  is  likely  to  baoome 
foul ;  it  should  then  be  passed  throu{^ 
a  double  piece  of  clciin  muslin,  and 
put  away  in  a  bottle  to  settle.  The 
mtmisher  acts  as  principal  in  fbrming 
a  good  sky  and  background.  As  the 
action  of  the  acid  will  leave  all  the 
tints  with  a  sharp  edge,  they  must  be 
softened  down  with  the  bumishsr. 
Every  fresh  aqua-tinta  ground  laid 
should  be  increased  in  the  size  of  the 
grain,  or  the  ground  will  become 
muri^.  To  enrich  and  darken  the 
for^pround  and  foliage,  etching  over 
the  parts  with  the  etching-ground 
above  described  is  much  the  easiest 
method. 

Bosin-Ground  Stching.— This 

is  well  adapted  to  ornamental  work,  as 
n^t  depth  of  colour  can  be  obtained. 
The  process  is  eztrsmely  simple.  The 
best  white  RMdn  should  be  reduced  to 
powder  by  pestle  and  mortar,  then 
placed  in  fine  double  ilanuel,  and  tied 
up  in  a  bog.  The  plate  must  he  heated 
as  in  laying  etching-ground,  and  the 
rosin  then  powdered  on  the  Hurface ; 
lay  the  plate  on  a  table,  so  as  to  leave 
bothhandsfree.  Ty^e tiie  bag  of  rosin 
in  the  right  liand,  and  strike  it  agjiinit 
the  left.   The  bsg  must  be  held  some 
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distaaoe  from  the  phile,  wUeh  will  t 

force  the  powdered  rosin  to  escape  from  I 
the  flannel  lag,  and,  fulling;  on  the  hot 
plate,  will  there  tix  iUieif  iu  muail 
mpotB,  Bcwnqthing  ifambr  to  tha  aqua- ' 
tint  deposit,  but  much  more  enduring. 
This  produces  very  imperfect  re8ult«,  1 
and  causee  diy-grouud  eugraviugti  to 
lis  looktd  on  nith  diiftwonr.  Tlie 
stoppingKMlt  prooeM  is  the  same  as  in 
the  aqua-tint.    By  repeating  the  pro- 
cess with  the  flannel  bag,  a  positive 
Uack  ground  may  be  procored,  aadaric 
and  more  enduring  than  a  mezzo-tinto 
ground,  and  it  may  ba  acnpadon  much 
in  the  same  way. 

Hamerton's  Bnuh  VtoeeM.— 
TUa  process  oonsiata  intheemployment 
of  a  pigment  which  is  strongly  attacked 
by  acid.  Clean  the  plate  thoroughly 
imh  whiting  and  turpentine.  Remove 
the  whiting  by  rubbmg  the  plate  with 
bread  ;  after  removing  which  do  not  \ 
allow  the  hands  to  touch  the  plate.  | 
Omah  a  aoft  pastel  into  fine  powder  ; 
mix  with  a  strong  solution  of  white 
sugar.  Add  a  Holutiou  of  ox-gall,  about 

aual  iu  quantity  to  half  the  sugar 
Itttion.   Tho  pigment  muit  he  ao 
mixed  as  to  work  rather  freely,  and 
draw  a  thin  line  with  ease  and  pre- 
(dnon.     With  a  small,  fine-pointed 
mUe-hair  hmah,  maika  tlie  drawing  on 
the  plate,  depending  mainly  upon  lines, 
as  with  a  pen  ;  when  this  is  completed, 
he  careful  not  to  let  anything  touch 
the  plate,  as  the  pigment  driee  dowly. 
Dieaolvesonie  ordinary  etching-ground 
in  ether  ;  hold  the  pl.itc  with  a  pneu-  ' 
matic  holder,  and  pour  the  solution  I 
upon  the  plate  till  it  makea  a  pool  | 
reaching  the  sides  of  the  plate  ;  move  I 
the  plate  gently  from  side  to  side,  then  ' 
pour  the  superfluous  solution  back  into  j 
the  bottle.    Heat  the  plate  gently 
over  a  spirit  lamp,  holraig  it  about  j 
12  inches  alwve  the  flame,  and  taking  • 
care  to  evaporate  the  etlier  gradu^ly, 
and  not  to  allow  it  to  catch  fire.  The 
ground    will    become  transparent. 
Place  the  plate  in  a  Isith  consisting  of 
100  grm.  hydrcxhloric  acid,  20  grm.  | 
chlorate  of  potash,  StiOgrm.  water.  The  1 
hydroehlonc  aoid  used  flhould  not  be  of  I 
2 


a  dfeep  yellow  colour ;  should  not  give 

off  fumes,  and.  whoii  mixed  with  water, 
should  have  but  a  Hlight  odour.  Leave 
the  plate  iu  this  liath  ^  hour,  then 
bruah  the  aurfiMse  of  the  plate  very 
gently  with  a  feather.  This  will  re- 
move the  pigment  and  the  ether  var- 
nish over  it,  leaving  the  lines  exposed 
totheadd.  The  copper  between  them 
will  be  perfectly  protected.  Leave 
the  plate  in  the  bath  until  bitten-in 
to  the  required  depth,  stopping-out 
when  neoeemiy.  Toe  finer  portiona 
of  the  work  may  either  be  finished  with 
the  dry  point,  or  in  point  etching  ;  in 
the  latter  case  using  a  transparent 
ipitmnd.  If  any  erasing  ia  neeeaiary, 
it  must  be  done  with  a  scraper.  If  the 
pigment  does  not  take  on  the  plate,  the 
copper  may  be  slightly  roughened  by  a 
short  immersion  m  a  weak  nitric  and 
bath.  Let  the  ether  ground  remain  a 
night  on  the  copper  before  heating  it 
which  must  be  veiy  carefully  done. 

Huii«rton*8  Hegmtivo  Pro- 
cess.— ^This  process  afoida  stopping- 
out  altogether,  and  the  progress  of  the 
work  may  bejudged  of  with  tolerable 
oertainly.  The  ground  ia  aeolution  of 
beeswax  in  turpentine.  Decant  the 
solution  till  no  sediment  remains ;  it 
should  be  perfectly  fluid,  and  of  a 
bright  yellow  ookmr.  Add  about  one- 
sixth  of  its  volume  of  japiin  varnish  ; 
this  quantity  will  vary  wlii^htly  accord- 
ing to  the  heat  of  the  wetither.  if  there 
ia  too  mueh  japan,  the  ground  will  he 
hard  and  brittle  ;  if  there  is  too  little, 
it  will  not  }h;  strong  enough  to  take 
smoke  with  safety.  Clean  the  plate 
with  engraven'  emery  paper,  and 
place  it  in  a  bath  of  100  grm.  hy- 
drwhloric  acid,  20  grm.  chlorate 
of  |X)txi*<h,  880  grm.  water.  A\Tien 
Uie  plate  darkens  all  over,  it  is  a  sign 
that  there  is  no  grease  on  it,  and  it  ia 
then  rei\dy  to  rc<eive  the  ground. 
Pour  on  the  ground  as  photographers 
pour  collodion,  and  let  it  drv  for  12 
hours  ;  apply  a  aeoond  coat  of  ground 
in  the  same  manner,  and  smoke  the 
plate  inmiediately  without  waiting  for 
it  to  dry.  The  ground  should  then  be 
even  anid  smooth,  and  ought  to  be  need 
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a  few  days  after  it  is  laid,  m  it  hardens 
in  time.  If  iu  haate  U)  une  the  plate, 
the  first  coat  of  ground  luay  be  dried 
over  ft  spirit  lamp  until  it  beoomoB 
transparent ;  cool  the  plate,  and  pro- 
ceed jw  before  describeci.  The  uae  of 
the  two  coaU)  of  ground  is  to  prevent 
the  smoke  penetrating  to  the  plate,  and 
caurfiut;  the  ground  to  become  iletachod 
in  the  acid  bath.  Should  the  ground 
be  too  hard,  increase  the  proportion  of 
the  wax  solution.  I>i»w  ell  the  datk 
partH  first  ;  plunge  the  plate  into  a 
hath  of  nitric  acid  for  Imlf  the  time 
uecessary  to  complete  the  biting.  In 
temperate  iveather  this  ^Nmld  ne  half 
an  hour  ;  the  first  biting  would,  there- 
fore, t^ke  about  1.5  minutes.  Remove 
the  plate,  dry  on  blotting-paper,  draw 
the  next  daikett  lines  where  required, 
and  replace  the  plate  in  the  bath  for  a 
quarter  of  the  total  time.  This  pro- 
cess is  repeated,  and  the  plate,  with  the 
paler  won,  is  replaced  m  the  hath  for 
one-eighth  of  the  total  time.  The 
palest  work  of  all  h  liuit  drawn,  and 
the  plate  ia  plunged  into  the  bath  for 
an  eighth  ot  thetotsl  time.  Thus  the 
plate  will  have  had  the  darkest  lines 
m  acid  the  whole  time  required,  the 
darker  lines  half  the  time,  the  pale 
lines  a  quarter,  and  the  palest  Imes 
one-eighth  of  the  time,  as  each  biting 
in  has  the  advant<vp^e  of  those  which 
preceded  ^t.  i'luish  with  the  dry 
point  where  required. 
Hammton'^B  Positive  Process. 

By  thin  proooH-t  the  work  is  distinctly 
seen  during  operation  ;  black  or  white 
or  nlvered  ground,  without  tuiy  decep- 
tive glitter,  and  exactly  as  it  is  to  be 
seen  in  the  print.  Clean  the  copper 
plate,  and  rub  it  with  a  clean  rag  and 
a  little  cyanide  of  sflver.  Bemove  the 
8Ufx>rfluou8  cyanide  with  a  clean  rag, 
and  the  jilate  will  Ixj  properly  silvered. 
If  the  cyanide  ia  too  thick,  add  a  little 
Spirits  of  wine.  If  it  is  wished  to 
make  the  silver  of  a  dead  white, 
slightly  roughen  the  Hurfacc  of  the 
cop|x;r  before  silvering  with  hue  emery 
paper,  rubbed  from  right  to  left,  or 
from  left  to  right,  of  the  wsj  it  is  in- 
tended to  work  the  plate.   Uses  white 


gnmiMl,  tii:id>'  1)y  dissolving  white  wax 
in  ether  a  saturated  solution.  I^et  it 
settle  a  few  days  ;  the  clear  part  only 
IB  required,  the  milky  portion  at  the 
bottom,l)eing  un<liK.><(>lved  partidea^are 
probably  insoluble  and  u>»eless.  To 
apply  this  ground,  hold  the  plate 
underneath  with  a  pneumatic  holder ; 
pour  the  solution  on  the  silvered  ^idc  ; 
move  the  plate  gently  but  hrmly  from 
side  to  side  so  that  the  solution 
may  run  to  and  fro ;  then  pour  all  the 
Kujierfluousj^und  hack  intothebottlSu 
In  tiiiialiing,  move  the  plate  more 
rapidly.  Let  the  ground  dry  for  3 
days.  Apply  a  second  coat  in  Uie  same 
manner,  and  lot  it  dry  for  4  days  in  a 
quiet  room,  where  it  will  not  catch 
any  dust.  If  the  plate  is  dried  by  the 
heat  of  a  spirit  lamp,  the  ground  w^ 
be  transparent,  but  not  of  the  dead 
white  colour  which  i.**  desirable.  Paint 
the  back  and  edges  of  the  plate  with 
japan  varnish  to  protect  tlunn  in 
the  bath,  which  must  be  composed 
as  follows :  20  grm.  chlorate  of 
potash,  100  grm.  pure  hydrochloric 
acid,  880  ^rm.  water;  or  the  asms 
proportion  in  English  weights.  Warm 
the  water,  dissolve  the  chlorate 
of  potash  in  it,  then  add  the  acid. 
Sketch  the  subject  with  some  pale  but 
decided  water  colour,  red  or  yellow  for 
example,  using  the  point  of  a  small 
camel-hair  brush.  This  will  remain 
visible  whilst  the  plate  is  being  etched, 
which  must  be  done  whilst  it  is  in  the 
bath  ;  the  acid  will,  of  course,  attack 
the  needle,  but  this  action  keeps  the 
needles  slutfT),  and  th^  are  not  costly 
tools.  The  bath  should  be  formed  in 
an  oblong  square  piece  of  light  wood, 
about  1^  in.  thick,  and  larger  than  the 
well,  which  must  be  a  square  hole,  a 
little  larger  than  the  plate,  and  about 
an  inch  deep.  Cover  the  board  and 
well  with  aix>ut  six  coats  of  japan, 
which  protects  the  wood  from  the 
action  of  the  acid,  and  the  dark  colour 
makes  the  plate  look  whiter  from  the 
contrast.  A  thin  piece  of  wood,  stained 
black,  must  be  used  as  a  hand-rsst. 
Before  using  a  new  bath  or  well,  dis- 
solve a  small  piece  each  of  copper  and 
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of  zinc  in  it  with  acid.  Lay  the  plate 
in  the  dMired  poMon,  and  ftx  it  by 
pressiiig  nnall  pieces  of  modelling  wax 
at  the  cornern  against  the  plate  and  the 
board.  Etch  with  an  ordinaiy  strong 
Mwing  needle  inserted  in  a  bolder. 
It  miist  be  sharp  enough  to  scratch 
well  through  the  silver,  otherwise  the 
line  will  not  blacken  at  once.  The  wax 
ground  permite  the  Knee  to  enlai^ 
slowly  ;  thus  there  is  a  constant  grad- 
ation in  thickness  from  the  first  to  the 
last  lines  ;  as  the  time  of  exposiu*e 
diminishes,  this  property  must  be 
cnrefolly  attended  to.  Thus,  if  Uie 
■object  requires  only  about  2  hours' 
work  in  etching,  this  must  be  spread 
over  5  hours'  exposure  in  the  bath, 
which  ia  the  time  necessary  to  produce 
the  darkest  lines  ;  other  work  can  be 
carrieti  on  simultaneously,  but  this 
process  cannot  be  hurried.  If,  how* 
mr,  the  aubject  is  elaborate,  and 
fle(|uireH  more  etching  than  can  be 
finished  in  5  hours,  select  for  the  first 
sittiug  various  parts  over  the  whole 
plate  ;  clean  and  reground  the  plate  ; 
at  the  second-sitting  mid  work  to  that 
previously  done,  ivnd  so  on  until  the 
plate  is  finished,  so  arranging  the  times 
ae  to  worlE  alwaya  at  the  same  period 
of  the  operation  on  tones  intended  to 
be  of  the  same  depth.  This  process 
is  acquired  with  a  little  practice.  If 
neeeflMvy  to  eAoe,  it  may  be  done  in 
the  usual  manner  with  scraj)or  and 
charcoal  ;  always  re-silver  Injforc  re- 
touching, if  retouching  is  required. 
For  deaning  the  i^tee,  turpiBntine 
is  usually  employea,  but  shale-oil  or 
petroleum  is  a  better  cleanser,  and  re- 
moves the  japan  varnish  very  rapidly, 
wlmeaa  turpentine  diaolTea  it  uowly. 

Stching  from  Natxire.— Etch- 
ing is  the  only  kind  of  engraving  which 
can  conveniently  be  done  directly  from 
nature.  Tlieonciceof  labjecte  is  the 
most  important  point,  as,  although 
etching  is  atlinirnbly  mlaptod  for  trees 
and  vegetation  in  ail  its  forms,  and  for 
uietmeeque  boildinga  and  animalu,  it 
»  notiO  well  suited  for  the  representa- 
tion of  figures,  or  for  other  subjects 
which  require  delicate  gradations  of 


tonaa,  For  anything  that  can  l)e  ex- 
pi  awed  hf  Unee,  etching  is  very  sue- 
oessful,  bnt  it  ia  not  ea^  of  a^iluation 

to  tones.  In  working  from  nature, 
the  shading,  in  addition  to  giving  the 
light  and  dark  tints,  should  also  be 
used  to  indicate  the  form  and  texture 
of  the  surfjvce,  the  lines  being  di-awn 
in  a  direction  to  indicate  form  as  well 
as  tint.  Several  plates,  ready  grrounded, 
may  be  carried  in  a  small  grooved  box 
to  keep  them  apart  ;  if  only  one  plate 
is  intended  to  be  used,  it  can  be  carried 
between  two  light  boards,  but  must 
not  be  allowed  to  touch  them.  Thia 
can  be  avoided  by  fixing  small  pieces 
of  modelling  wax  at  the  corners  of  the 
plate.  If  intended  to  be  etched  on 
Uamerton's  pc^itive  process,  the  draw- 
ing-board, with  the  well  in  it,  must 
be  taken,  and  the  necessary  hydro- 
chloric acid  and  chlorate  of  potash  in 
two  stoppered  bottlaa.  Tbaae  can  be 
mixed  with  water  when  requiretl. 
Dry  point  is  frefjuently  used  in  the 
finishing  of  etched  plates.  The  dry 
point  IS  an  ordinary  steel  etdiing 
needle,  sharpened  in  a  peculiar  manner 
with  a  sliarp  rounded  cutting  edge, 
and  used  without  either  etching-ground 
or  add  bath.  J3j  uaing  thia  tool  on 
the  Inrc  copper,  a  burr  is  raised, 
which  Ciitches  the  ink,  and  in  printing 
gives  the  deaired  effect  of  a  line  with 
a  delicate  gradation.  The  more  per- 
pendicular  the  needle  is  held  the  less 
burr  there  will  Ixi  raised  ;  liy  inclining 
the  hand  to  the  right  the  burr  will  be 
increaaed,  if  the  pteaaure  on  the  tool 
remains  the  same.  Practice  enables 
an  etcher  to  regulate  the  pressun;  on 
the  tool ;  but  if  the  pressure  used  has 
raaaad  too  atroog  a  burr,  it  can  ha 
partially  or  entirely  removed  by  using 
a  sharp  scraper  worked  at  right  angles 
to  the  line.  If  it  is  desired  to  the 
progreaa  of  the  weric,  rub  a  mixtara 
of  tallow  and  lampblack  over  the 
plate ;  remove  what  is  superfluous 
with  a  soft  rag  ;  the  effect  of  the  etch- 
ing can  then  be  fairly  judged  of. 
Dry  point  etching  oan  now  be  made  to 
give  a  large  number  of  impressions,  by 
having  the  plate  protected  with  a  coat- 

o  2 


Digitized  by  Google 


196    Etching  :  Miscellaneous  Recipes  and  Processes,  Glass. 


ing  of  steel  applied  by  galmnbni. 

To  efface  faulty  work,  use  eand-papera 
of  several  d^rees  of  coarBeness  ;  the 
coaraest  first,  thea  the  ecraper ;  finally, 
rab  ov«r  with  willow  coarooal  and 
olive-oil.  This  leaves  the  plate  fit  to 
be  etched  upon  ;  if,  however,  it  should 
be  hollowed  out  by  this  process,  mark 
the  apot  on  the  nek  of  the  plate  by 
me  ins  of  callipers.  Lay  the  face  of 
the  plate  on  a  block  of  polished  steel, 
and  give  it  2  or  3  blows  on  the  back 
with  a  nmnded  bamiiMr.  The  en- 
gravers* copper  planen  will  do  this 
work  with  more  precision  and  skill 
than  can  easily  be  acquired  by  ordinaiy 
etohera.  A  paaaagetliathai  been  over- 
bitten  may  be  easily  reduced  by  being 
rubbed  with  willow  charcoal  and  olive- 
oil,  which  merely  reduces  the  copper 
without  injuring  the  lines,  except  the 
very  pale  ones  ;  these  must  be  etched 
over  again.  It  is  better  to  have  the 
plate  over-lntten  than  not  enough,  as 
the  former  is  more  easily  remedied 
than  the  latter. 

Stippling  is  also  executed  on  the 
etching  ground  by  dots  instead  of  lines 
made  with  the  etching  needle,  which, 
according  to  the  intenaity  of  the 
shadow  to  be  represented,  are  made 
thicker  and  clooer.  The  work  ia  then 
bit-in« 

MisottUaneous  Becipes  and 

Processes.— A7rAin^  Fluid  (pood). 
2  oz.  verdigris,  2  oz.  common  stilt,  2 
OS.  aal-ammoniac,  |  oz.  alum.  All 
theae  to  be  in  powder.    Put  them  in 

4  oz.  strong  vin^r  with  ^  lb.  water. 
Bring  to  the  boil  for  a  minute  to  dis* 
aolve,  then  cool,  and  pour  oil'  the  clear 
fluid. 

(2)  This  is  exocutofl  much  in  the 
same  way  in  tlie  jviik^'sh  on  copper. 
The  plate  lieildedou  common  glaziers' 
putty,  and  a  ground  of  Uaek,  or  wax, 
18  laid  in  tho  nsnal  way,  through  which 
the  needle s<;nitche8.  It  ia  then  bitten- 
in.  (8)  Iron  filings  1  dr.,  iodine  2oz., 
pttt  into  lb.  water.  When  dinolTed 
is  ready  for  use. 

Etching  on  SUel  or  Iron, — Take  sul- 
libate  of  copper,  sulphate  of  alumina, 
and  mnriate  «»f  seds»  of  each  %  dr.. 


and  strong  aoetie  add  l\  oz.,  mixed 
together.  First  smear  the  part  in- 
tended to  1)C  etched  with  yellow  soap, 
and  write  with  a  quill  pen  without  a 
»pliL 

For  Sied  or  Copper. — lOz  2  os. 
alcohol  with  8  oz.  pyroligneoos  acid, 
then  add  2  oz.  nitric  acid. 

Bulking  on  Oatt  /ron.— Use  •  sola* 
tion  of  common  salt  and  sniphnttt  of 
copper  for  the  bi ting-in. 

Etching  Fluid  for  Metais.—mx 
together  8  os.  nitno  add  and  1  oa. 
muriatic  acid.  Malted  beeswax  ia 
used  for  the  renst,  where  the  add  is 
not  required  to  act. 

Btehing  Brtut  Name  iVstM.—The 
brass  plate  is  of  any  desired  thinlrnesi 
between  ^  in.  and  ^  in-«  made  quite 
level,  ana  well  ^lished  on  the  aide 
that  the  engraving  is  to  be  done. 
Warm  the  plate  a  little,  so  that  hf 
rubbing  white- wax  or  beeswax,  upon 
i|L  a  good  even  coaling  is  obtained. 
Tlie  desired  design  or  letteriqg  is  then 
oarefullj  scraped  away  leaVuig  the 
brass  quite  clean  in  Uiese  parts,  so 
that  the  acid  may  act  upon  it.  A 
waU  of  wu  is  then  made  around  the 
edge  of  the  plate  (or  on  the  plate, 
around  the  lettering)  and  the  dilute 
nitric  acid  is  poured  in.  To  get  the 
lettering  correctly  spaoed  it  may  first 
be  done  on  paper  then  tmnsferred  to 
the  waxed  plate  by  dimply  putting 
carbon  paper  between  and  going  over 
the  linea  with  a  hard  pencU  or  metal 
point. 

Glass. — Etching  Fluid  or  Ink  for 
Glass.  (1)  1  oz.  fluoride  of  ammonia, 
1  oz.hydrochlorioadd,  1  oz.  dry  precipi- 
tated  barium  sulphate.  Hub  together 
in  a  mortar.  When  well  mixed,  put 
these  in  a  pan  ma<le  of  gutta*percha 
or  platinum  and  pour  gnulually  on  the 
mixture  some  fuming  hydro*fluoric 
acid,  .stirriTi'.:^  quickly  with  a  thick 
gutta-percha  rod  or  pestle  until  the 
impresdiou  left  by  the  rod  quickly  dis- 
appears. The  fluid  is  now  ready  for 
use,  being  a  rapid  etcher  of  glaav^ 
making  a  nice  roughened  surface. 
About  12  to  15  minutes  is  the  time 
taken  bgr  the  etohing;  kmger  than 
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tliii  dOM  more  harm  thAn  good,  the 

sharpness  of  the  outline  probftbly 
being  loet.  It  is  important,  for  the 
■uooanfiil  making  of  Uiii  ink,  that  the 

barium  sulphate  be  of  good  (quality ; 
it  is  ewsentijil.  This  fluid  is  injurious, 
if  left  in  contact  with  the  skin  ;  great 
oaro  must  be  uaad,  not  letting  tha 
fluid  touch  the  hands,  or  if  it  towBhaa, 
wash  the  parts  immediately. 

(2)  Druggist  bottles,  bar-tumblers, 
signs,  and  glassware  of  Wforf  daaorip- 
tion,  can  be  lettered  in  a  beautiful 
style  of  art,  by  simply  giving  the 
article  to  be  engraveii,  or  etched,  a 
thin  coat  of  etching-ground,  and  the 
application  of  fluoric  acid.  Before 
doing  so,  the  glai<.s  must  thoroughly 
cleaned  and  heated,  so  that  it  can 
hardly  be  held.  The  ground  is  then 
to  he  applied  lightly  over,  and  made 
smooth  by  (bibbing  it  with  a  frnivll  ball 
of  silk,  tilled  with  cotton.  When  dry 
and  even,  the  lines  may  be  traced  on 
it  by  a  sharp  ntecl,  cutting  clear 
through  the  vaniish  to  tlie  glass.  The 
varnish  must  be  removed  clean  from 
each  letter,  otherwise  it  will  be  an 
imperfect  job.  When  all  is  ready, 
pour  on  or  apply  the  fluoric  acid  with 
a  feather,  tilling  each  letter.  Let  it 
remain  until  it  etches  to  the  required 
deptii,  then  wash  off  with  water,  and 
remove  the  varnish. 

(■i)  Fluoric  Acid^  to  make  for  Btdting 
Purposes. — You  can  make  your  own 
fluoric  (sometimes  called  hycuofluoric) 
acid,  by  getting  the  fludr  or  Derbyshire 
spar,  pulvei  i.-;ing  it,  and  putting  all  of 
it  into  sulphuric  acid,  which  the  acid 
will  eat  or  dissolve.  Inasmuch  as 
fluoric  acid  is  destructive  to  glans,  it 
cannot  be  kept  in  common  bottles,  but 
must  be  kept  in  load  or  gutta-percha 
bottles. 

(4)  Glass  is  etched  by  hydro- 
fluoric acid,  or  by  Ijydrofluoric  acid 
gas.  The  gaseous  acid  has  the  pro- 
perty of  [vodudng  a  aur&oe  which 
resembles  ground  glass  in  its  appear- 
ance ;  the  liquid  acid  pnxluces  clear 
etching.  Etching  glass,  therefore 
Twmittrif  of  2  dia&iet  hnachea — lat, 
the  produotioD  of  a  duU  image  on  a 


clear  surface  (when  the  gas  is  uaad)  ; 

2nd,  the  production  of  a  clear  image 
,  on  a  sur6u:e  previously  ground  or 
I  dnlled  by  means  of  the  l^uid  acid, 
j  Ist,  the  glass  plate  to  be  etched  is 
cleanwi,  and  gently  warmed  until  hot 
enough  to  melt  wax.    The  surface  is 
then  oovered  with  an  equable  layer  of 
white  wax,  by  rubbing  the  wax  over 
it.    Wlien  cold,  the  design  is  cut  out 
of  the  wax  with  a  graver.    A  shallow 
leaden  trough,  abtmt  the  wbb  of  the 
plate  (but  a  trifle  smaller)  b  obtained, 
into  which  is  placed  a  small  quantity 
of  tinely-powdered  fluorspar.  Thiis 
>  must  be  weighed  and  then  gentlj 
sifted  over  the  bottom  of  the  troU|^ 
To  every  2  parts  by  weight  of  fluorspar 
add  3  of  good  oil  of  vitriol.  Stir 
quickly  with  a  wooden  stick,  and  place 
on  the  hob  or  other  warm  plaee. 
V.ipour  will  soon  rise.    Now  remove 
the  trough  and  cover  over  with  the 
waxed  and  graved  plate,  wax  side 
downwards.    In  a  very  shcqrt  time  the 
acid  will  have  etched  thelwre  portions 
of  the  glass.   When  sufficiently  etched, 
remove  the  wax  by  melting.  (Conduct 
'  theae  operationa  under  a  ehimnef,  to 
carry  off  the  vapours,  as  they  are  very 
injurious.    To  prepare  the  Liquid  ticid 
for  clear  etching,  place  2  parts  fluor- 
spar  and  8  of  sulphuric  acid  in  a  leaden 
retort,  the  tube  of  which  muat  dip 
,  into  a  lea<Ien  bottle  half-filled  with 
'  water.    Apply  heat  to  the  retort  as 
I  longaa  the  water  will  absorb  the  fumee 
generated.    If  a  ground  glass  be  pre- 
pared with  wax,  as  above,  and  a  ledge 
of  wax  or  putty  be  made  round  it,  on 
;  pouring  tab  liquid  acid  on  the  plate, 
clear  lines  on  the  dull  ground  will 
result  ;  or  a  "  flashed  "  coloured  glass 
may,  by  the  same  means,  be  made  to 
'  present  a  oolourless  picture  on  a 
coloured  ground.    The  sheets  of  clear 
glass  may  themselves  be  dulled  by 
exposing   them,   without  previously 
I  wmdng,  to  tiie  fumee  of  the  add  gaa. 
N.B.  —  Hydrofluoric  acid  pnxluosemoet 
painful  and  malignant  ulcers. 
,     (5)  The  etching  of  photographs  on 
I  glass  ia  a  prooeaa  littia  praetiied  bj 
.  photographan  and  jet  some  pret^ 
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applications  may  be  made  by  orna- 
menting globes,  vases,  and  drink ing- 
glMpee  in  this  manner.    It  is  true 
tome  f^am  is  better  adftoted  lor  the 
purpose  than  others,  ana  that  which 
contains  a  good  deal  of  lead  is  said  to 
be  the  moat  suitable.    Any  photo- 
graphio  IDm  ii  raflMently  thiok  for 
protecting  the  glass  where  the  etching 
liquid  is  not  to  act,  and  designs  or 
Dicturee    may    therefore    easily  be 
lormed  capable  of  reiistiiig  the  Mtkm 
of  hydrofluoric  acid,  which  diMolTee 
the  rest  of  the  surface.    Olan  which 
is  faced  with  a  sur&ce  of  oolour  or 
o|m1  may  b«  itoricod  with  gf  t  mm, 
and  the  acid  (x>ming  in  contact  with 
the  un|iroteoted  surface  dissolves  away 
the  facing,  and  loavea  eithm*  a  design  in 
traamrant  glass,  or  cum  in  oolo«ir, 
■iWWfffllng  as  a  negative  or  positive  has 
been  made  u^e  of  t^o  produce  the  mask 
upon  the  glass.    A  dilute  acid  is  em- 
pwj9d  for  etohing  in  prefenno*  to  a 
■tfOl^  one,  and  the  time  that  is 
required  to  disnolve  away  the  surface 
depends  in  groat  measure  upon  the 
dMnkoter of  the  glass itsdf.  Aosribon 
film  will  suit  very  well  as  a  mask,  and 
in  this  case  it  is  well  to  apply  the 
moist  solarised  tissue  to  the  glass  sur- 
hoB,  and  develop  the  image  upon  the 
glass.   The  imn^u,  under  theee  ctr- 
cumstancee,  holds  very  tenaciously  to 
the  glass  surface  (which  has  not  been 
waxwi,  it  must  be  remeiBlMred),  and, 
when  dry,  the  glass  object  is  trans- 
ferred to  the  etching  batli,  wliere,  if  it 
happens  to  be  a  lamp  globe,  it  is  kept 
slowly  revolving.   The  etching  bath 
is  made  of  guttapercha,  or  wood  pro- 
tected with  sheet  lead,  and  the  object 
remains  herein  until  the  etching  has 
proceeded  far  enough.    When  this  is 
the  case,  the  glass  h  withdrawn, 
•vat'lied,  and  then  the  carlx»u  or  other 
images  removed  in  any  retuly  manner 
that  may  Huggest  itself.    In  the  case 
of  designs  or  lithogrsfdis  whioh  it  is 
desired  to  etch  upon  glans,  a  special 
ink  is  employed,  which  is  applied  to 
the  surfaces  to  be  protected  from  the 
action  of  the  soid.   This  ink  is*  thick 
solution  of  asphslte  in  turpentine, 


thickened  hy  means  of  beeswns  sod 

rosin.  In  this  case,  as  also  in  the 
case  of  photographs  to  be  reproduced 
hi  ground  gisss  or  eolours,  it  is  neoes 

sary  tliat  the  glass  surface  to  be 
etched  should,  in  the  first  place,  be 
of  ground  glass,  or  faced  with  coloured 
glass,  blue,  red,  green,  violet,  etc., 
according  to  desire.  The  lithographio 
ink  or  photographic  film  forming  the 
design  then  protects  the  coloured  or 
sround  glass,  and  Um  rest  of  ths  snr- 
nos  being  washed  away  untU  the 
transparent  glass  underneath  comes 
into  view,  there  results  a  coloured  or 
ground-glass  design  upon  tnnspsrsnt 
glass. 

(6)  The  prooeas  here  described  con- 
sists in  corroding  glass  by  violently 
projecting  sand  upon  its  sorfaoe  by 


Fiu.  108. 

moans  of  a  current  of  air  or  steam. 
The  apparatus  used  is  verv  simple, 
and  is  shown  in  Fig.  108.  Well-dried 
sand,  conUdned  in  the  c^lindrioal 
vessd  a,  is  allowed  to  flow  m  *  oon- 
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tamoiit  nwaiMr  through  tlui  tube  e, 

whose  length  and  inclination  can  be 
alteml  at  will,  ho  jvs  to  regulate  the 
fail  of  the  Hand.  The  tube  conveying 
the  current  of  air  or  steam  terminates 
just  above  this  syxnit,  in  a  nozzle  con- 
taining a  Hcries  of  fine  holes.  The 
sand,  urged  on  by  the  jet,  in  thrown 
violently  agidost  the  glam  pkta  or 
other  hody  placed  within  it«  range,  and 
thus  exerts  a  corroding  action.  By 
varying  the  quantity  of  the  sand,  the 
irolume  and  inriodty  of  the  cttrrent,  as 
well  as  the  dinmetcr  of  the  jet.  more 
or  le*w  rapid  effects  are  pnKluce<l. 

In  engraving  on  ghum  very  little 
pnssim  is  neededf  the  current  frvm 
the  bellows  of  an  enameller's  lamp 
being  quite  8uffici«Mit.  In  this  way 
the  diviaious  on  graduated  tubes,  the 
labeb  on  bottles,  etc,  can  easihr  be 
ensravedin  bboMtories  with  bntuttle 
trouble. 

The  ^rtions  of  the  glass  which  are 
to  remain  clear  are  oorered  with  paper, 
or  with  an  elastic  vamish,  these  sub- 
stances IxMng  sufficiently  exempt  from 
the  corrudiug  action  of  the  saud. 

(7)  A.  MftUer  Jaooba  has  ktely 
describeda  photomechanical  process  for 
etching  on  glass  which  possesses  several 
novel  features.  The  inventor  has  pre- 
▼iously  shown  that  certain  resinate 
COkiun  are  sensitive  to  light,  and,  after 
exposure  to  light,  the  dye  stuff  becomes 
soluble  in  alcohol  or  other  solvent. 
The  sensitiTe  rmfaiate  is  made  as 
follows: — 

CSolophony     .    .    100  grm. 
Caustic  soda   .     .  10 
Crystals  sodium 

carbonate  ^  t$ 

Water  ....  1000  co. 

The  mixture  is  boiled  lor  2  hoars  with 

1000  c.c.  water,  and  is  then  mixed 
with  500  c.c.  of  a  hot  solution  of  7 '  T) 
grm.  methyl  violet  3  B  (methyl  green, 
ehiysoldine,  magenta,  etc.) ;  60  grm. 
magnesium  sulpliatc  are  now  gradually 
stirrecl  into  tin;  solution,  atul  the  pre- 
cipitated colour  is  washeil  an')  dritnlat 
W^C,  The  sensitive  film  {ii  <!}jiired 
firom  these  resinate  colours  fay  disBoW* 


ittg  a  mixture  of  20  grm.  rssinate 

violet,  8  grm.  rc«ini»te  green,  8  grm.  of 
the  chrvHoldine,  and  4  i^rm.  <>f  the  ma- 
genta in  130  c.c.  pure  beuzene  and  70 
ce.  chloroform.  This  solution  is  then 
mixed  with  120  c.c,  d  a  caoutchouc 
solution  (f)0  grm.  caoutchouc,  digested 
with  4000  grm.  carbon  biduiuhide, 
heated  on  a  water  bath  until  half  the 
bisulphide  has  distille<1  off,  then  ben- 
zene addetl  to  make  the  total  weight 
3333  grm.).  After  standing  for  a  few 
days  the  solution  is  filtered  through 
cotton  wool,  and  kept  in  the  dark  for 
use.  The  plates  can  be  either  «)f  metal 
or  glass,  and  are  coated  with  this 
mixture,  dried,  and  exposed  to  lig^t 
under  the  negative  which  is  to  be  re- 
profluced.  The  time  of  exposure  varies 
from  ^  to  3  hours,  depending  on  the 
intensity  of  light  and  the  relatite 
amounts  of  green  and  red  d^rettuA  in 
the  resinate  colour  used .  The  exposed 
plate  is  kept  in  a  cool,  dark  place  until 
ready  for  developing.  Tms  process 
consists  in  iminert^ing  the  plate  in  a 
solution  of  1  (Mil  t  benzene  and  3  parts 
turpentine.  After  the  solution  of  the 
soluble  colours,  the  nlate  is  washed  in 
petroleum  spirit,  ana  made  ready  for 
the  etchins^  j >rooe.M.s.  For  matt  etching 
on  glass  the  aulliur  recommends  fuming 
hydrofluoiio  add  contain&ig  10  par 
cent,  of  water.    ('  Industries,*) 

(8)  Comparatively  cheap  etching 
solutions  can  be  prepared,  which  are 
equalinelftet  to  the  expensive  fluorine 
sadts. 

(rt)  Two  solutimiH  are  first  prepared, 
(a)  comdstiug  of  10  grm.  soda  in  20 
grm.  warm  water,  (6)  consisting  of  10 
grm.  potassium  carbonate  in  20  grm. 
warm  water.  Solutions  (a)  and  (/>)  are 
now  mixed,  and  to  the  mixture  is  added 
20  grm.  concentrated  hydrofluoric  add, 
and  afterwards  a  solution  (o),  consisting 
of  10  ^n*m.  potassium  sulphate  in  10 
grm.  water,  is  added. 

(//)  Mix  4  c.c.  water,  \^  grm.  potas- 
sium carbonate,  0*5  c.c.  dilute  hydro- 
fluoric a(!i<l.  O  li  c.c.  hydrochloric  acid, 
and  0  -  5  c.c.  potassium  sulphate.  This 
mixture  is  treated  with  l^ndrofluoric 
add  and  carbonate  of  potassium,  until 
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it  produces  the  required  depree  of 
opacity  on  being  tried  upon  »  piece  of 
glass. 

ThoedditioB  of  a  nnell  qmatity  of 

l^drofluoric  acid  to  solution  (a)  brings 
sbout  a  fine  granulatod  appeenutoe  on 
the  surface.  (Lainer.) 

0^)  A  etill  dmplor  procwi  than 
either  of  these  has  been  invented  by 
Kampnmnn.  In  preparing  an  ojiaque 
etching  fluid  Kanipmann  uses  a  wooden 
TOMol,  the  iron  nttangB  of  which  are 
protected  from  the  oorrodye  action  of 
the  acid  fumes  by  a  layer  of  asphaltoua 
material.  This  vessel  is  filled  to  about 
I  ita  oontenta  with  strong  hydn^uorie 
•oid,  which  w  then  partially  neutralised 
by  cautiously  and  gradually  adding 
some  oiystals  of  soda ;  more  soda  is 
added,  and  the  mixture  is  stirred  with 
A  small  wooden  rod.  The  point  at 
which  the  neutralisation  of  the  acid 
should  cease  is  indicated  by  the  mixture 
frothing  and  boooming  nflBdimtly 
viscid  to  adhere  to  the  stirring  rod. 
It  is,  perhaps,  scarcely  necessary  to  say 
that  the  acidfumesarehighly injurious, 
and  that  this  proo—  should  be  osnied 
on  in  the  open  air,  in  order  to  allow 
the  vapour  to  pass  rapidly  away.  The 
moet  hygienic  and  satisfactorv  process 
of  all  wotdd  be  to  osny  on  the  opera- 
tion in  a  "  draught  cupboard.'* 

The  contents  of  this  wooden  vessel 
now  consist  of  sodium  fluoride  and  the 
unneutralised  hydrofluoric  acid.  This 
mixture  is  transferred  to  a  wooden  tub 
and  dilutetl  with  5-10  tiincH  its  volume 
of  water,  according  to  the  degree  of 
dilution  desired.  It  is  objectionable 
to  use  the  mixture  in  a  too  highly  con- 
centrated condition,  for  then  the  etched 
surface  of  the  glass  is  irregular,  coarse- 
grained, and  apparently  strewn  with 
tiny  crystals ;  on  the  other  hand, 
the  dilution  is  too  extreme,  the  etched 
surfaces  will  be  trausparent  instead  of 
opaque.  Eitherof  these  two  conditions 
of  the  etching  fluid  can  essi]jbereme- 
died,  for  if  it  be  too  strong,  water 
must  be  added,  and  if  too  weak,  a 
small  quantity  of  hydrofluoric  acid 
partially  neutralised  with  SO^  A 
good  reoipe  for  preparing  ft  nneU 


quantity  of  this  etching  fluid  is  the 
following  :  210  c,c.  commercial  hydro- 
fluoric acid,  600  grm.  powdered  crys- 
tallised  sodk  100  co.  watsr. 

Thene  stalling  fluids  are  best  used 
by  taking  the  following  precautions. 
The  glass  is  lirist  thoroughly  cleansed 
from  all  impurities,  and  is  then  pro> 
vided  with  a  rim  of  wax  composed  of 
the  following  ini^re<lient8  :  Beenwax, 
tallow,  colophony,  and  powdered  as- 
phalte,  kneaded  together.  The  rim 
prerents  the  acid  from  spreading  over 
those  parts  of  the  surface  which  it  is 
not  desired  to  etch.  The  glass  is  then 
etehed  for  •  few  minntes  with  an 
ordinary  etching  solution  (H.F. — 1  : 
10)  which  is  then  poured  off,  the  sur- 
face  being  afterwards  washed  with 
water,  and  wiped  m  dxy  as  poacihle  with 
a  piece  of  sponge.  The  surface  is  then 
rea<ly  for  the  opaque  etching  fluid, 
which  is  poured  on  till  it  forms  a 
thick  li^w.  The  operation  is  sllowsd 
to  iBnyrOBB  for  one  hour,  when  the 
liquid  iH  pf)ured  away,  and  the  surface 
washed  with  water.  Water  is  further 
allowed  to  stand  on  the  glsai  until  e 
thin  film  of  silicate  is  observed  to 
form  ;  the  film  is  then  bruBhed  off", 
the  surface  ia  finally  cleansed  with 
water,  and  the  wu  is  rsmored. 

By  vaiying  the  action  of  this  opaque 
etching  fluid  or  paste,  various  degrees 
of  opacity  may  be  produced,  and  if 
the  opacity  be  greater  than  that  whioh 
is  desired,  the  surfece  can  be  cleared 
to  atiy  extent  by  u.«<ini^  the  etching 
solution  of  hydrofluoric  acid. 

(10)  The  oidinary  embossing  one  sees 
on  shop^oors  etc.,  is  almost  always 
done  on  plate-glass.  A  drawing  on 
paper  is  first  made  ;  then  bjr  placing  a 
piece  of  transfer  {lapsr '*  (this  can  M 
txmght  et  any  artist's  colour  shop) 
under  it  and  going  over  the  design 
again,  we  obtain  a  reversed  drawing  on 
the  other  side  of  tiie  paper.  This  is 
placed  under  the  f^ass  to  work  l^. 
Those  pfirts  which  an'  not  to  he  acted 
on  by  the  acid  (hydrofluoric)  are  **  pro- 
tected" by  e  coating  of  Brunswick 
black,  using  e  camel-hair  brush.  In  a 
few  hours  or  the  next  daj  «  ridge  of 
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tallow  ifi   made  around   the  desiVii  ; 
about  I  in.  high  ;  the  gla^  in  placcil  i 
perfectly  level,  aud  the  acid  i£  poured 
on  to  the  depth  (tf  |  to  }  in.  When 
etched  deep  enough  (a  trial  ib  made  on  ' 
«  ftmall  piece  of  ^;1jw8  previously,  aa  the  I 
time  varie8  with  the  strength  of  the  i 
•dd),  in  aboat  ten  miniitet,  poor  off  | 
at  one  corner,  wash  with  water,  re- 
move the  bhick  with  turpentine,  and 
clean  well.    The  parta  not  acted  on  by  ^ 
the  add  am  now  be  grauod  with  e  | 
■mall  square  of  plate-glass  and  emery  i 
(medium).    If  the  acid  i«  too  strong,  | 
it  will  nut  give  sufficient  time  to  pour  I 
on  eteadily.   U  it  is  too  wttk,  it  will  | 
require  more  than  ten  minuter.    Good  ' 
acid  direct  from  the  makers  will  take  | 
oue-lialf  water  at  leaHt.    The  acid  and  : 
WMter  f/mj  be  mixed  in  an  ordinary  | 
clay  pipkin,  vrith  handle  8uch  as  used  i 
by  gilders  ;  but  firat  melt  Home  bees-  ' 
wax  in  it,  aud  turn  it  about  00  as  to 
giw  it  a  perfect  ooatin^,  or  the  add 
will  eat  ita  waj  throni^  in  a  veiy  ehort 
time. 

Some  very  pretty  effects  are  jpro- 
dnoed  faj  what  is  known  as  "  white  "  I 

or  "  frosting  '*  licid,  used  in  oonjonction  | 
with  the  ordinary'  hydrofluoric  acid. 
For  instance,  we  get  out  a  design  of  a 
stork  standing  in  the  water  among 
some  rushes  and  wator-IiUBS.  The  sky, 
Wiiter-lilics,  nnd  rushes  may  Ik;  froated 
with  the  white  acid,  likewise  some  j 
short  horizontal  lines  on  the  water  | 
The  stork  and  the  water  may  be  done  1 
witli  the  ordinary  hydrofluoric,  and  ! 
will  be  semi-transparent.  The  outlines 
of  all  the  objects  must  have  a  bavnished 
line  around  them — that  in,  the  feathers 
of  the  8t«3rk,  the  potaln  of  the  flowers, 
etc.    The  burnished  line  is  clear  glass 
that  hss  been  protected  by  the  Bruns- 
wick black. 

The  nietho<l  iH  to  yirotect  all  the 
burnished  outlines  and  all  the  parts 
fntended  to  be  frosted,  then  treat  with 
bjdrofluoric  acid  in  the  way  previous^ 
dojcribeil,  then  clean  all  off  nicely,  and  | 
protect  all  the  outUues  again  and  all 
the  parts  acted  on  by  the  acid,  and 
thenpour  on  till- wltite  acid  ;  the  white 
add  must  not  be  diluted. 


White  acid  is  j)rep(ired  by  adding 
ammonia  to  strong  hydrofluoric  acid, 
together  vrith  a  preparation  of  barium. 
The  reason  amateurs  do  not  sucosed  in 
making  it  is,  they  cannot,  as  a  rule, 
procure  the  Huf»ric  acid  strong  enough. 

White  acid  is  the  same  material  that 
is  sold  under  the  name  ni  '*  diamond 
writing'  ink  "  for  Writing  on  glasB  with 

an  ordiuiiry  |)on. 

(11)  Cosmos  recommends  the  follow- 
ing for  marking  designs  orinscriptaons 
on  glass  bottles,  etc.  :  Dissolve  about 
•72  oz.  fluoride  of  ^(hIix  with  "H  oz. 
Biilphate  of  potash  iii  4  pint  of  water. 
Mmo  another  solution  of  *28  os.  dilo- 
ride  of  zinc  and  1  *  30  oz.  hydrochloric 
acid  in  an  equal  quantity  of  water. 
Mix  the  solutions,  and  apply  to  the 
glass  Tsssd  with  a  pin  or  brash.  At 
the  end  of  half  an  hour  the  dSilEpi 
shouM  Ix'  Hufficiently  etched. 

(12)  Another  process,  devised  by 
Meth  and  Krntner,  of  Berlin,  is  given 
in  '  Invention '  as  follows  :  A  mixture 
consisting  of  ammonium  fluoride,  com- 
mon salt,  and  carbonate  of  so<la  is  pre- 
pu^,  and  then  plsoed  in  a  guttapereha 
bottle  containing  fuming  hydrofluoric 
aci<l  imd  concentrated  sulphuric  acid. 
In  a  separate  vessel  which  is  made  of 
lead,  potassium  fluoride  is  mixed  with 
hydrochloric  acid,  and  a  little  el  this 
solution  is  fwldcd  to  tlie  former,  along 
with  a  small  quantity  of  sodium  silicate 
and  ammonia.  Some  of  the  solution 
is  dropped  upon  a  rubber  pad,  and  by 
means  of  a  suitable  rub>>er  htimp,  bear- 
ing the  design  which  is  to  be  re{nt>- 
dttoedflstmnsfsrrsd  to  the  glass  wsod 
that  is  to  be  etdied. 
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EVAPOBATINO. 
(See  aUo  DmnLLma,  Dbtdki,  Fib» 

VUIOB,  PBraEVDIO,  SUOAB,  ITO.) 

Btaporation  IB  reeorted  to  for  2  dis- 
tinct purposes  :  (a)  for  the  Mikaoff  the 
material  from  which  the  vapour  is 
liberated,  (6)  for  the  nakc  of  the  vapour 
itself.  The  former  class  only  is  dealt 
with  here,  the  latter  being  chiefly 
ropresentc<lby  DISTILLING (.irr  Vol.  I.). 

Evaporation  i.s  essentially  a  surface 
operation,  hence  a  leading  principle  is 
the  expoaure  of  »  in>Tinmin  rariMe. 
Another  point  to  be  considered  is 
facility  for  the  escape  of  the  vapour 
generated,  preventing  its  impeding 
the  progreas  of  the  operation  hf  prees- 
ing  on  the  Burface.  A  third  considera- 
tion lA  the  avoidance  of  condensation 
of  the  liberated  vapour  by  contact 
with  •  ooM  aurroundin^  niediiun, 
either  solid  or  vaporous,  so  that  it  can 
fall  back  into  the  nuuM  undei^poing 
evaporation. 

The  ordinary  baaia  of  oaleulation  for 
evaporating  surface  is  that  10  sq.  ft. 
of  heated  surface  will  evaporate  1  lb. 
of  water  per  minute  ;  and  that  a  thin  . 
copper  tobe  enpnaing  10  ft.  of  aurlMse  I 
will  condense  about  3  lb.  of  steam  per  ! 
minute,  with  a  differenoe  of  tempera-  . 
tare  of  about  90°  F.,  in  other  words, 
80^  F.  per  lb.  Henoe,  steam  employed  . 
for  evaporating  purpoaea  afaoola  be  *t 
212° -f  30°  =  '212°F.  ' 

Evaporation  is  the  only  normal  mode  . 
of  Taporiaation  of  liquids.   Gemashaa  < 
also  shown  that  with  all  li<{uid  evapor*  t 
ated  at  tempemturen  alN)ve  the  boiling 
point,  there  is  a  rate  of  evaporation 
which  ramaina  oonatant  at  every  tern-  ■ 
paratura,  whatever  maj  be  the  sur- 
rounding temperature,  and  that  the 
rate  of  evaporation  is  sensibly  iude-  . 
pendant  of  the  nature  of  the  medium  ! 
mto  which  the  vapour  is  disengaged,  j 
The  duration  of  evaporationof  acolumn 
of  liquid  of  determined  height,  mea-  : 
aured  when  disengaged  frei^ly  into  the  > 
atmosphere,  and  when  ignited  at  the  ' 
extremity  of  a  tube,  proved  this ;  a : 


column  of  carbon  bii«ulphidc,  50  milli- 
metres  in  height,  heated  to  90°,  dis- 
chai-ged  itself  into  the  atmosphere  in 
2muiutea26  seoonda,  and  in  2  minutes 
27  seconds  when  the  >'apour  was  ignited 
at  the  end  of  a  tulie.  In  the  same 
tube,  containing  the  same  quantity  of 
liquid  heated  to  100»,  the  period  of 
evaporation  was  1  minute  46  seconds, 
whether  the  vapour  was  ignited  or 
not.  The  rapidity  of  evaporation  is 
inversely  as  the  dMunetar  of  the  tubes 
in  which  the  evaporation  is  conducted, 
as  the  following  numbers  show  : — 

IMametere  in  mlllimptrss. 
15    6       3       2        1    0*35  0-2 

Bala  of  efaiMintiaii. 
1   2*2  2*7  8*6   10  21*90  80-0 

In  dealing  with  meanaof  oonduetinc 

artificial  evaporation  from  a  technical 
|x>int  of  view,  it  will  be  convenient  to 
adopt  a  classification  based  on  the 
nature  of  the  artide  treated  and  the 
conditions  demanded  by  it.  The  chief 
kiiuLs  of  liquids  subjecteil  to  evapora- 
tion are  :  (1)  Saline  solutions,  for  the 
purpoae  of  reeovering  their  aolid  eon- 
tents  in  crjrstalline  form  ;  (2)  syrups, 
nccressit/itint?  precautions  against  or- 
ganic changes  ;  and  {6)  acids,  with  a 
view  of  rendering  them  more  highly 
concentrated. 

Saline  Solutions. —  Sea  water 
may  be  considered  as  a  dilute  saline 
solution,  and  ita  treatment  for  the 
recovery  of  common  salt  (sodium  chlo- 
ride) atfonls  an  example  of  the  utilisa- 
tion of  natural  heat  (the  sun's  rays) 
for  ev^Mxnition  on  a  oommernal  aoale. 

The  wmks  in  which  the  sea-salt  in- 
dustry is  CArried  on  consist  of  several 
series  of  basins  communicating  with 
one  another,  and  possessing  esianaive 
evaporating  aurfsoes.  Through  theaa, 
the  sea-water  is  led  until  arriving  in 
the  last,  which  are  very  shallow  ;  the 
ahva^y  ooneentrated  salt  water  is  al- 
lowed to  stand  till  n]()st  of  the  salt 
has  crj'stallised  out.  The  mother- 
liquor  or  "  bittern  "  is  drawn  oti',  and 
the  salt  is  oollected  and  drained  to 
diyneaB. 

The  first  uf  the  aeriea  of  baaina  ia 
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usually  a  large  dHilloir  pond,  into 
wliioh  the  sea-water  is  admitted,  ftod 

where  it  allowed  to  aettle,  and  is 
Htured  for  uae.  Sometimes  two  such 
large  bannB  «ra  employed,  one  for 
wttUng,  the  other  for  storage.  Hence 
the  water  ia  carried  timiuj^h  a  scries  of 
other  ba«JDs,  each  aet  in  iu  turn  being 


••Matenu/'  '•■dt.gwdttui'*  end  hj 

other  local  names.  In  France  th^ 
are  called  marait  mlanU  or  unJinjt  ;  in 
Portugal,  maritJuu ;  in  Germany, 
Jfainalwigii  or  Sabffdirtm, 

Fig.  100  shows  a  marais  »alani  in 
use  on  the  Atlantic  coast  of  France. 
The  apot  chosen  is  generally  some  little 
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 ler  and  shallower.    In  the  last, 

the  salt  principtilly  doponitw  ;  it  is  then 
collected,  drained,  and  std<:kcd  fur 


These  works  are  called  by  various 
names,  acconlinp  to  the  countries  in 
which  they  are  situate.  In  Eugiand 
thej  ^rare  known  as  "  ' 


hay  or  creek  protected  from  the  direct 
action  of  the  waves  ;  from  this  is  led  a 
small  canal,  through  which  at  spring 
tides  the  sea  wntei'  can  be  coodneted 
into  the  large  reservoir  A,  tlio  jus  or 
mxi^reC*  settler  "),  where  the  water  is 
allowed  to  clarify.  This  reservoir  is 
!  usually  piaoed  higher  than  the  raot  of 
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the  mamU  taUmt^  bo  that  the  water 

can  be'  run  off  at  pleasure  into  the  first  j 
set  of  biUMias  or  cmichrs  c,  without 
pumpiug.    The  jas  nuiy  be  of  any  j 
modente  dimensions,  and  often  oovera 
2J  acres,  the  depth  varyiiij<  from  a  yanl 
to  rt  fathom.    The  w.it«T,  liiivitig  Ije- 
come  tbui  oughly  cUiritiud  iu  the  JaSf  is  i 
allowed  to  run  by  the  underground 
channel  B,  fitted  with  a  suitable  sluice, 
tcj  the  rmichts  wliich  are  frequently 
about  2^-24  ft.  long,  12  ft.  wide,  and 
1-1}  ft.  deep^  UTMiged  in       of  8  or 
10  in  a  double  row,  as  nhown,  sojmnitod 
by  low  walls  or  dams,  but  communi- 
cating with  each  other  iu  such  a 
manner  that      fmter  entering  from 
A  by  the  sluice  B  can  circulate  slowly  | 
thniugh  them,  as  shown  by  the  lines 
and  arrows,  and  be  drawn  oti'  by  the 
■inioe  O.   In  fine  weather,  the  weter  { 
has  already  undergone  some  degree  of 
concentration  by  the  time  it  has  sottled 
in  the  jot  A,  and  as  it  passes  iu  an 
almost  inaenmble  current  through  the 
couches,  it  continues  to  evaporate.  It 
is  led  by  the  sluice  G  into  a  caiml  D, 
which  nearly  encircles  the  nuiraU 
mdantf  end  senres  to  conduct  the 
water  on  to  the  UibU»  B»  emnged 
similarly  to  the  coitches  ;  over  these,  it 
flows  as  before  iu  an  almost  insensible  , 
emrrent  into  other  basins  R,  called  | 
aderms  or  muantgy  whence  it  is  fed  as  ; 
reqnire<l  by  nmall  chunnols  cut  in  the 
soil  into  the  ailUu  f  g,  small  btibiud  , 
where  the  salt  orystalliMt.  1 
On  the  shores  of  the  Uediterranean  | 
about  (Vtte,  Miirseille.««,  and  the  Etang 
de  Bcrre,  immense  quantities  of  salt 
aro  produced  by  a  aomewhet  aimilar 
aRangement.    As,  however,  there  are 
no  tides  in  that  -ca,  the  arrangement  ' 
with  the  sepirate  reservoir  A  is  not 
eaaential.   A  series  of  tiarfna  whose 
bottoms  are  levelled  and  plugged  with 
clay,  are  made  by  nets  in  gnidionts 
(usually  '6)t  so  arranged  with  channels 
and  sluioes  that  the  weter  can  flow 
from  basin  to  basin  end  from  one  set 
to  another.    The  gfuiend  principles 
involved  am:  much  the  same  as  un  the 
Atlantic  coast.   They  differ,  however,  i 
in  the  degree  of  the  drculation  of  the  • 


weter.    In  the  western  woriM,  the 

water  is  allow»'<l  to  almost  stagnate  as 
it  were,  no  diflercuces  of  level  being 
maintained  so  as  to  promote  its  flow 
escept  in  respect  of  the  jcu  which  ia 
usually  placed  on  a  rather  higher  leveL 
Iu  the  mLins  du  midi,  on  the  contrary, 
when  the  flowing  water  has  reached 
its  lowest  gradient  it  is  collected  in 
large  wells  whence  it  is  drawn  up  and 
tlirowii  Kick  by  u  pump  or  water-wheel 
to  its  former  level,  and  again  traverses 
e  like  aet  of  gradiente,  to  return  once 
more  to  another  set  of  wells.  The 
first  set  are  called  "  wells  of  green 
water,"  the  seoond  arc  called  "salt 
water"  wdls. 

Sometimes  brine,  whether  derived 
from  springs  or  otherwise,  is  not 
brought  tu  the  surface  at  a  i^utiicieut 
degree  of  concentration  to  be  evepo* 
ratod  by  artificial  heat  without  too 
great  a  consumption  of  fuel.  It  then 
becomes  necessary  to  concentrate  the 
brine.  The  most  eoonomioel  mode  of 
doing  this  is  obviously  s])ont<ineous 
eva|K>ration  by  exptisure  to  the  air  ; 
and  iu  places  by  the  seaside  where 
high  winds  prevail,  end  where  huid 
may  be  of  little  value,  large  quantities 
of  salt  are  economically  produced,  an 
tUrcady  detailed  by  this  means.  But 
in  other  places,  this  eneDgement  would 
be  inconvenient,  and  other  means  of 
exfX)sing  the  liquid  to  evaporation  on 
an  extended  surface  are  resorted  to. 
Such  is  the  ao-caDed  "graduation'* 
^yst«n  invented  by  Abith  in  the  16th 
century,  and  still  pn^ctisod  in  a  few 
places  on  the  Continent.  A  gradua- 
tion-honse  (OradUhau§)  is  geueraUy  a 
huge  8he<l  >nO-400  yd.  long,  present- 
ing one  end  t<>  the  prevailing  wind,  and 
ouen  at  both  ends.  The  interior  is 
fiUed  with  rows  of  fagots ;  the  floor  ie 
a  large  flat  reservoir  or  basin,  and  on 
the  top,  by  means  of  pumps  and  other 
arrangements,  the  water  is  sprinkled 
profusely  over  the  fagots,  and  in  couree 
of  descending  into  the  trough  hdow 
trickles  over  the  sticks,  and  exposes  a 
lai*ge  evaporating  sur&ice.  By  several 
repetitions  of  tus  prooeiw  the  liquor 
loses  water,  and  a  concentrated  faiine 
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!■  ibB  nrnJH,  FSg.  110  rcprowmtg  Uie 
gBMnl  ooDfltrnction  of  a  f?nuluation- 
nouse.  A  deftcription  of  that  at  Scho- 
nebeck  one  of  the  lai^geet  and  most 
important  — tohlwhinentB  of  this  khid 
wiu  suffice,  as  the  system  is  not  re- 
quired in  England,  and  is  becoming 
leas  used  elsewhere.    The  building  is 


of  white*  or  bhek-thorn,  tbe 

branches  of  which  are  especially  crooked 
and  angular.  The  water  in  clevate<l  by 
pumping  to  the  re.xervuir  A  at  the  top, 
whien  it  ao  arranged  that  tiie  outflow 
can  be  altered  according  to  the  way  of 
the  wind.  The  water  is  allowed  to 
descend   through  2  pipes  closed  or 


no.  m. 


916  yd.  long,  aud  11-U  yd.  high.    It  ; 
is  flued  with  •  doaUe  tier  of  fagots,  | 
p«aenting  a  thickness  of  5§-7(  yd.  at  i 
its  base,  and  lij-f)}  yd.  at  the  top,  con- 
sequently offering  an  immense  super-  i 
floMB  for  efapotmtion.   The  illuBti»-  ■ 
tion  shows  the  whole  arrangement  in  ' 
profile,  end  on.    a  is  the  lar^  rcner- 
voir  for  the  salt  water.    It  is  excavated  ■ 
in  the  groimd  and  widena  out  *t  the  , 
top  to  o  to  catch  any  drip  the  wind  ' 
may  carry  away  ;  ri  r  are  merely  stny.s 
to  support  the  walls  of  the  reservoir, 
and  to  anataln  the  buDdiDg  against  j 
the  lateral  pre(<i)ure  of  the  wind ;  j 
/is  the  wootlen  framework  in  which 
may  be  armu^ed  4  vertical  walls  or  i 
tkn  of  faguts.    Theae  fiig^ta  are  I 


opened  at  will  by  the  valves  Jc  into  tbe 
pipe  g ;  thenoe  it  riaea  thro«m^  the 
pipes,  and  flows  out  by  cocks  into  pane 
from  the  overflow  of  which  it  drips  on 
to  the  fagots.  Berthier  calculates 
that  thesverage  evapontticMi  hi  ordi- 
nary fine  weather  by  tlua  meana  at 
Mou tiers,  in  Savoy,  where  cords  are 
employed  instead  of  fagots,  the  other 
general  diapoaitiMia  renuuning  the 
same,  is  13|  gal.  for  every  .^q.  ft.  of 
cord  surface  in  21  hr.  At  KisKingen, 
the  sheds  are  nearly  1^  mile  loug  by 
25  ft  high.  The  water  ia  laiaed  6 
times  in  pa«8inK  from  one  end  to  the 
other  of  the  buildiiii^,  and  by  thiK,  its 
strength  is  raised  from  2|  to  17^  per 
oent.  of  aalinity.   Forbea  haa  calcn- 


Digitized  by  Google 


206 


Evaporating  :  Saline  Solutions. 


Uted  that  hert  umfy  3  million  cub. 
ft.  of  water  are  evaporated  annually 
by  thia  mean^ .  The  lirst  set  of  figoti* 
we  itainfld  brown  fenio  oiidB  which 
enonuts  them,  and  thejall  have  to  be 
chuiged  every  2  years  or  m  on  account 
of  a  deposit  of  calcium  carbonate 
("  thornstoiM  "0  whioh  ooato  tliem. 
liy  whatever  mean.s  the  atcmag  brine 
is  obtained  it  needs  vnpoaiti/nk  to 
produce  white  salt. 

Brbw  eiviaporating-paiiB  are  built  of 
common  boiler  plate,  ^-f  in.  thick,  the 
plates  being  about  4  ft.  lun^  by  2  ft. 
wide,  and  well  riveted  together.  The 
|dAtM  are  umiallj  of  iwrnr  iiiiillcr 
dimensions  in  the  part  immediately 
over  the  fire  tlian  elaewhore  on  the 
bottom  or  floor  of  the  pan,  as  hy  this 
means  some  of  the  tendency  to  warp 
and  buckle  ia  supposed  to  be  avoided. 
In  England,  the  usual  dimensions  for 
fine  and  extra-fine  salt-pans  are  30  ft. 
long  by  22-25  ft.  wide,  and  1  ft.  9  in. 
deep.  This  gives  an  evaporating  sur- 
face of  720wr)0  «].  ft.  Butter-salt 
pans,  are  perhaps  a  trifle  longer,  say 
35  ft  by  22-26  ft.,  and  the  same  depth, 
with  an  evap(n«tiiig  eurface  of  770- 
875  sq.  ft.  Common  and  fishery  pans 
range  from  50  to  70  by  22-25  ft. ,  and 
have  the  same  depth,  presenting  an 
evaponting  turfbce  of  1100-1750  sq. 
ft.  ;  some  fishery  salt-pans  belonging 
to  the  British  Salt  Co.  at  Anderton  are 
90  ft.  by  22,  while  at  Stoke  and  Wins- 
ford,  are  fishery  salt-pans  ranging  up 
to  130  ft.  in  leiifijth.  Beyond  70  ft.  in 
length,  however,  there  really  would 
not  seem  to  be  suflicieut  gain,  at  least 
with  the  qnelilgr  of  fuel  used  in  Che- 
shire, to  compeoaete  the  increased  cost 
of  construction  and  repairs.  In  France, 
the  common  auid  fishexj  salt-pans  are 
•bout  the  same  deet  es  ours,  only 
perhaps  a  trifle  wider;  and  at  Dombawle. 
near  Nancy,  wIutc  Bott<*  has  carried 
the  manufacture  to  as  great  perfection 
ee  ie  attained  in  periutpe  any  woike, 
the  pans  (po^/rs)  ure  72  ft.  by  29J  ft. 
by  43|  in.,  with  an  evaporating  surface 
of  2124  sq.  ft. 

The  floor  of  a  pan  ia  ueuelly  made 
■lightly  arched  upwards  towaide  the 


centre,  so  that  a  new  pan  is  rather 
deeper  at  its  sides  than  in  the  middle  ; 
but  they  soon  flatten  out  and  warp  in 
various  directione  under  the  inftawiee 
of  the  firing.  On  the  ContinenttoCMt- 
iron  pans  have  been  in  some  cases 
adopted,  and  cast-iron  plates  substi* 
toted  tot  the  smeller  wroQ^it4fon 
ones  universally  employed  m  this 
country  in  the  part  of  the  pan  just 
over  the  fires.  Besides  the  advantage 
eocniing  from  the  lese  tendenoj  to 
buckle  and  warp,  the  east  iron  heea 
much  higher  conductive  power  t^n 
the  wrought  iron,  and  the  advantage 
of  obeepnesB.  The  platee  are  not 
made  much  thicker  than  the  ordinaiy 
wrought  plates,  and  are  axnt  with  ex- 
terior flanges  all  round  their  edges,  by 
which  thev  can  he  bolted  together 
beneath  the  pan.  They  also  have 
grooves  cast  in  their  edges,  to  rtM  <  ive 
asbestoe  cord  or  cement,  by  whici  . 
when  screwed  up,  they  can  be  made 
watertight.  Were  it  not  for  fear  of 
their  greater  fragility  and  some  diffi- 
culties of  adjustment,  they  would 
doubtless  be  employed  in  this  country, 
thus  avoiding  leekegee  into  the  fluee, 
and  the  consequent  pro<lucti()n  of 
large  stalactites  of  salt,  technically 
termed  ' '  cats,"  an  intolerable  nuisance 
to  the  aelt-maher.  In  Auatria,  aooh 
cast-iron  pans  are  now  in  use,  and 
their  advantages  will  be  manifest  fn)m 
the  following  comparative  experimunt6 
made  at  Berchteagaden  tondar  hke  oon- 
ditiona  of  firing,  efto.  :— 

Temperature  Ooat  of  tv___ 
•    atuinedin     main.  rxJZ 
tbepsa.  tenaaoe. 


Sheet  iron 
Cast  iron 


64-4°F. 
75-2°F. 


74-8  12 
34*4  21 


It  is  also  sometimes  the  practice 
abnjad  to  make  the  pans  with  plates 
riveted  on  to  T-iron  bars  running 
ecroaa  the  width  of  the  entire  pen,  the 
centnil  flanj^e  of  the  T-irftn  stAuding 
up  iHitween  the  e<l^cs  of  the  plates, 
and  the^e  latter  iuiviug  the  rivets 
ooonterannk  into  them.  This  aeame 
somewhat  to  prarent  the  budding. 
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Wooden  peiiB  h»Te  been  and  stfll  are 

employed.  One  belouging  {o  Thomp- 
son, of  North wich,  ia  4  ft.  6  in.  deep, 
12  ft.  wide,  and  75  ft.  long,  The  2 
ends  are  of  aheet  iron,  and  a  long  sheet 
iron  (^linder,  cloaed  at  the  2  ends  by 
steam-tif^ht  doors,  runs  from  end  to 
end.  Thifl  cylinder  is  about  18  in. 
diam.,  and  u  aupplied  from  aboiT«  at 
about  the  middle  of  the  pan  by  mctius 
of  a  lateral  pipe  with  waste  steam  from 
an  engine  and  boiler  near.  By  this, 
the  pan  is  kept  at  a  temperature  of 
almtt  90^-1  OO'^F.  This  pan  is  said  to 
produce  45-50  tons  of  extsa  fishflKy 
salt  every  0  weeks  or  ao. 

In  Oieshire  and  Woreeeterahire,  the 
flro-plaoes,  usually  4  in  number, 
measure  about  1-5  ft.  from  the  door 
to  the  back,  and  are  about  Sj^4  ft. 
wide;  firaai  Ihi bottom  of  tbe  pan  to 
the  grate  bars  is  usually  about  3  ft. 
In  the  case  of  very  long  pans,  this 
height  may  increase  to  ft.  4-5  in. 
Hie  grates  are  formed  of  square 
wronght-iron  bars,  it  being  found  in- 
convenient in  salt-works  to  employ  the 
improved  cast-iron  "fish-belUed" 
bars.  This  is  on  account  of  the  great 
liability  to  choking  with  clink««,  and 
caking  of  the  ashen  with  the  brine 
wliich  drips  from  leaks  over  thn  fires 
fusing  into  clinker,  and  clogging  the 
grate-bars.  Tbe  Uowb  naoosssry  to 
detach  theso  martses  would  seriously 
endanger  cast-iron  bars  ;  but  certainly 
the  shape  of  the  bars  might  well  be 
improved,  and  rocking-bars,  such  as 
those  employe<i  in  pyrit«.s-kiln8  and 
elsewhere,  might  bt-  more  generally 
introduced  with  ad  van  tage.  The  firing 
is  nsoalfy  done  in  a  stoke-hole  with 
stepn  on  cacli  side  lea^ling  up  to  tfas 
pathway  around  the  {lan. 

In  France,  often  2  fires  only  are  put 
under  each  pan.  The  general  con- 
struction of  a  Fri'iich  salt -works  is 
rather  more  ret^ular  than  in  those  of 
this  country,  and  the  pans  are  usually 
piaoed  side  by  aide  in  sheds,  while  a 
common  flue  connect-^  with  the  outlet- 
flue  of  each  yxiii,  and  such  ammRe- 
ments  are  made  ttiat,  when  required, 
any  one  pan  oao  be  ontoff  bjadamper. 


This  oommon  flue  is  mads  to  pass 

beneath  one  or  mora  long  deep  pans 
fed  with  cold  brine,  and  from  these 
the  brine  is  fed,  already  more  or  less 
warmed,  into  the  evaporating-pans. 
English  peLi\&  are  always  set  on  brick- 
work, and  their  bottoms  stand  about 
on  a  level  with  the  ground,  overlap- 
ping their  sustaining  walls  hj  sooft 
inches,  and  reposing  OH  longitudinal 
flues.  These  latter  are  usually  4,  cor- 
responding in  number  with  the  fires, 
ana  run  stnoght  neariy  the  wbola 
length  of  the  pan,  sometimes  entering 
a  chamber  at  the  far  end,  and  passing 
thence  to  a  low  chimney  serving  one 
or  two  puis ;  but  sometimes  tiiej  con* 
vexge  sunply  into  one  common  flue, 
running  the  whole  length  of  a  row  of 
pans,  and  having  an  exit  to  the  main 
chimney.  At  tunes  the  flues  do  not 
continue  the  whole  length  of  the  pan, 
which  is  then  supported  here  and  there 
by  pillars  or  tuts  of  walls  built  in 
panuld  Unee.  Sometimes  no  fluee  at 
all  are  employed,  the  pan  being  merely 
sustained  by  pillars  and  brickwork, 
sandstone,  or  cast  iron.  The  whole 
space  thea  beneath  the  pan  constitutes 
one  large  flat  flue,  through  wbidi  the 
heate<l  gases  find  their  way  unencum- 
bered. This  plan  is  oommon  in  Wor- 
cestershire. 

On  thaOontinant,  other  dispoations 
of  flue«  are  often  a<lopted.  At  Nancy, 
and  pretty  well  thix>ughout  France, 
the  fluee  bom  each  fire  (often  only  2) 
run  down  to  the  end  of  the  pan,  re- 
turning towards  the  firt'-end,  and  back 
iigain  once  more  to  the  chimney  or 
main  flue,  each  flue  thus  forming  8 
parallel  lines.  This  plan  has  Men 
tried  in  England,  but  is  not  now  usu- 
ally employed,  the  Bimjiler  form  of 
straight  tiues  leading  from  each  tire 
right  away  to  the  dibnney  woonunon 
flue  ficcming  gencnilly  to  be  preferred. 
Here  in  England  also  they  usually 
have  2  "dead"  flues,  as  they  call 
them,  one  on  each  aids  beneath  the 
pan,  thene  being  spaces  like  fluee,  but 
completely  walled  up  at  each  end,  so 
,  that  no  gases  can  enter  them.  The 
I  flues  are  usually  2-8  ft.  deep,  of  a 
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oapaoity  in  fact  to  admit  a  man  or 
boy  ;  and  hetWL't'ii  tlio  entrance  of  the 
flues  and  the  tiru-piace,  is  built  a  wall 
of  fire-bride,  reMhing  to  within  18  in. 
of  the  bottom  of  the  pan.  Over  this 
*' bridge,"  ae  it  is  called,  the  heated 
gMMS  pass  before  entering  the  liue, 
andas  the  bridu  of  the  bridge  beoome 
red-hot,  they  tend  to  induce  a  more 
perfect  combuBtion  of  the  smoke  before 
it  enters  the  flues,  where  it  would 
become  too  rapidly  cooled  by  contact 
with  the  bott4»n  of  the  pea,  and  aoot 
would  fall. 

Id  Cheshire,  and  other  places  in 
England,  the  eyi^f)oratang-pana  are  at 
times  employed  quite  open  and  expoeed 
to  the  sky,  but  nowadays  they  are 
mostly  Burrouuded  with  sheds,  these 
bein^  furnished  with  ventilating  open- 
ings m  the  roof,  to  facilitate  the  escape 
of  steam.  On  the  Continent,  all  except 
the  fine  and  butter-salt  pans  are  gene- 
rally covered  in  with  wooden  trunks, 
flai  on  top  with  sidea  converging 
upwards,  thus  forniinff  an  elongated 
truncated  cone  about  5  ft.  high  over 
the  pan.  All  along  the  lower  parts  of 
the  sloping  sides  of  this  cover,  and  on 
both  flanks  of  it,  are  fnimes  fitted 
with  shutters  removable  by  hand.  By 
removing  one  or  other  of  these,  the 
piDgieua  of  the  orjretaUiMtimi  may  be 
watdhe<l.  A  shelf  is  sometimes  made, 
running  along  the  whole  lent^tli  of  this 
oover  of  the  pan,  just  above  the  shut* 
tera ;  and  when  the  pan  is  drawn,  the 
workmen  fish  out  the  salt  with  rakes 
and  scoufH.  urul  let  it  drain  jv  Int  on 
the  drainers  alongside  of  the  pan, 
corresponding  to  what  our  salt-nucera 
call  "  hurdles,"  and  then  pitch  it 
overhead  on  to  this  shelf,  on  which  it 
is  alio  well  to  drain  pretty  completely, 
the  drippings  faUing  ndc  into  the 
pan  ;  thence  it  is  shovelled  on  to  the 
flat  top  of  the  cover  of  the  pan,  which 
is  set  with  tiles.  On  these  tiles, 
which  are  kept  hot  by  the  steam 
within  the  trunk  during  the  time  the 
pan  is  at  work,  the  salt  becomes  dried, 
and  is  then  on  a  level  with  the  bins 
(ma0iMWM)into  which  it  is  tipped  from 
wagons  for  storage.   From  that  end 


of  the  trunk  farthest  removed  from 

the  fires,  rises  a  woo<len  chimney 
10-15  ft.  high,  for  canning  otf  the 

I  steam  from  each  mn  ;  it  pasaesthrough 
the  roof  of  the  building  in  which  the 
work  is  eArrie<l  on.  Sometimes  fan- 
blowers  are  placed  in  thi»  and  the 
main  diimnej,  to  expedite  the  exit  of 
the  steam.    It  is  asserted  by  many  of 

i  the  French  salt-makers  that  notwitli 
standing  the  greater  cost  of  covering 
in  the  pans  in  this  manner,  the  les> 
sened  fMiUty  cf  Cgrsss  for  the  steam, 
the  inconvenience,  and  the  somewhat 
larger  amount  of  labour  iuvolve<l  iu 
drawing  the  pans,  they  are  compen* 
sated  ay  a  considerable  economy  in 
the  combustible  employtnl,  through  the 
diminished  loss  of  heat  by  radiation  ; 
certainly  they  obtain  cleaner  products 
than  English  salt-makers.  At  the 
Domhvsle  salt-works,  one  of  the  best- 
managed  and  best-organised  in  France, 
on  the  contrary,  with  100  lb.  of  the 
small,  poor  coal  from  Saarbruok  thej 
only  prrnluce  160-170  lb.  of  common 
salt.  This  coal  is,  however,  far  in- 
ferior to  the  slack  used  in  Cheshire 
and  Woroeetmhire,  and  it  is  not  em- 
ployed  for  fine  or  butter-salt,  being 
unable  to  maintain  a  jwn  in  continued 
ebulUtion  so  small  is  its  heating  power. 
It  is  used  on  account  of  its  low  price, 
and  its  yielding  a  gentle  diflUsed  heat 
suitable  for  the  work. 

Both  iu  England  and  abroad,  at- 
tempts have  been  made  to  reduce  the 
logs  of  heat,  chiefly  due  to  the  scale 
in  the  pans  and  the  s<x)t  of  the 
tiues,  by  heating  by  steam.  Whatever 
economy  there  may  be  in  this  method, 
it  has  not  made  much  progres.^  among 

I  English  salt- makers,  though  the  system 

!  is  a  common  one  for  other  purposes 
in  the  «dt  districts.  The  steam-pipes 
get  covered  with  scale,  which  is  diffi- 
cult to  detach  without  injur)'  to  them, 
and  they  are  rather  in  the  way  of 
drawing  the  pans. 

SoHsalled  machine-pans*' are  some- 
times employed.  They  are  usually 
worked  in  pairs,  standing  20-30  ft. 
apart,  with  *  small  engine  Mtween,  or 
«  shafting  running  abovv  eerenl  of 
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them  driven  by  an  engine  at  one  end  ;  | 
UuD  shafting  ia  geaml  hy  Ih^vpI- wheels 
to  the  8tirre»,  and  it)  no  arranged  that 
any  one  or  mora  of  the  puu  oui  be 
tlirown  into  or  out  of  gear  at  will. 
The  depth  of  the  pans  is  2  ft.,  and  an 
opening  is  left  m  one  uide  uf  each  down 
totbe  bottom,  thia  opening  being  oloMd  , 
with  outside  tooughs  riveted  to  the  ' 
■ides  of  the  pans.    The  bottoms  of 
these  trougb.s   go  lower  than  the 
bottome  of  the  pane,  so  that  any  salt 
swept  out  of  the  opening^  falls  into 
the  troughs,  an<]  cannot  return  into 
the  pans.    The  pans  are  fitted  with 
oooieal  covers  of  sheet  iron,  through 
the  centre  of  which  pass  iron  spindles,  < 
geared  above  to  the  pinions  of  the 
shafting  by  bevel'Wheels.  and  rest- 
ing on  the  bottoms  oi  the  pans,  in  | 
which  they  are  free  to  turn.    These  I 
ppindles  are  attached  to  their  lower 
parts  to  armti  or  stirrers,  carrying 
■am|Mni  swinging  looedy  beneath  ; 
them,  and  resting  on  the  bottomn  of  | 
the  pans.    The  rovers  are  fitted  8t«am- 
tight  upon  the  tops  of  the  pans,  and 
each  is  provided  with  one  or  more 
manholes,  by  wUoh  worionen  cu 
enter  to  clenn  the  pans.    Those  parts 
of  each  cover  corresponding  to  the 
parts  left  open  in  the  sides  of  the  pans 
are  brought  down  so  as  to  partially 
close  the  openings  and  conip  ju.st  low 
enough  to  dip  into  the  brine  about 
2  in.,  when  the  pans  are  about  }  filled, 
while  the  spindles  passing  through  the 
covf'r.-t  turn  in  gtuf!ing-l>oxrs.  Thu?, 
when  the  pans  are  closed,  they  are 
steam-tight,  and  there  is  no  exit  for  I 
the  steam  unless  by  fming  the  water 
out  of  the  panH  into  the  tmugha,  or 
passing  utf  by  the  flues.    Each  pan  is 
fired  by  3  fires,  and  boiled  as  for  fine 
salt,  while  the  spindle  canTing  the  | 
arau  and  scrapers  is  made  to  rotate. 
The  incrustation  of  the  panH  Is  thu«  for 
the  must  part  avoided,  while  very  fine  . 
mlt  is  prodnoed,  and  is  swept  by ' 
centrifugal  motion  into  the  tmuphf^, 
whence  it  is  continuously  ladled  with 
a  scoop,  drained  on  "  hurdler,"  and 
mat  to  the  store  or  the  botter'Oalt  j 
bins,  !■  the  otee  may  raquira.   The  ' 
2 


gMBi  from  the  fire  under  the  pans, 
and  perhaps  from  the  tire  of  the 
engine,  are  made  to  [tass  to  the  flues 
beneath  the  outer  pans.  Both  the 
pans  which  are  heated  by  the  steam 
stand  on  short  brick  or  iron  columns 
without  flues  ;  the  pans  taking  the 
waste  gases  ara  set  u{Kin  wmdin^  fliiee 
such  as  already  described  M  being  in 
frequent  use  in  France. 

Sometimes  an  ordinary  boiling-pan 
b  mounted  with  »  ilshery-salt  pan 
behind  it,  eo  that  the  flues  from  the 
former  passing  beneath  the  latt<;r,  this 
pan  ako  becomes  heated  by  the  waste 
gases.  The  Cheihira  Amal^;amated 
Salt  Co.  have  some  Intereatmg  and 
peiniliar  composite  pans,  known  as 
"  clay  "  or  tank  "pans, also  working 
on  this  principle.  F)g.  Ill  rapreeenta 
a  eround  plan  of  this  arrangement, 
and  Figf.  112,  113,  114,  are  transverse 
sections  on  the  Ihies  D  E,  F  0,  B  C, 
respectively.  The  boiling-pan  a  is 
placed  with  its  vppet  edge  on  a  level 
with  the  ground  or  barely  above  it. 
It  is  of  the  usual  depth  of  1  ft.  9  in. 
and  of  the  lorm  ihown.  The  ibhery- 
salt  pan  6  iitiliBnn  the  waste  heat  of 
the  fumace-gases,  after  they  leave  the 
flues  beneath  a.  There  are  3  fire> 
places/,  and  8  flues  e,  beneath  a,  to- 
gether with  2  dead  flues.  Alongside 
of  and  parallel  with  the  pan.s  a  6,  is  a 
pit  or  trench  c,  about  4  ft.  deep,  10-12 
rt.  wide,  and  30-40  ft.  long.  It  is 
puddled  with  clay,  and  lined  with 
inick.s  throughout  the  sides  and 
bottom.  The  upper  edges  of  this 
trench  are  about  4-5  in.  below  the 
level  of  the  upper  edge  of  the  pan  a. 
A  parting  wall  of  brickwork  also 
divides  this  trench  c  longitudinally 
into  2  compartments  of  equal  width. 
This  wall,  however,  only  goer*  to  within 
about  10  ft.  of  the  end  of  the  trench 
farthest  from  the  fires,  and  to  within 
2  ft.  of  that  end  which  is  in  a  line 
with  them.  The  side  of  the  pan  a 
turned  towards  the  trench  in  cut  out 
at  the  end  farthej<t  from  the  fires,  and 
a  shallow  clk^nnel  uf  t^heet  iron,  just 
as  deep  as  the  pan,  oonnects  it  with 
the  double  trsnoh,  while  the  Hj>aoe  k 
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contaiued  between  n  and  tbe  trench  is 
filled  up  with  a  be<l  of  masonry,  the 
surface  of  which  slopes  eeutly  from 
the  upper  edge  of  a  towaras  e,  so  that 
the  waste  brine  from  any  salt  drawn 
on  to  it  may  drain  into  c.  is  con- 
nected with  d  by  a  short  wall,  and  a 
pump  is  placed  at  A,  while  another 
sheet-iron  channel,  only  2  ft.  wide, 
l)ut  <if  the  same  depth  a,s  a,  lead.s  be- 
tween the  pump  and  the  pmn  a. 
There  is  a  small  pit  ^,  made  of 
masonry,  at  the  end  of  this  channel ; 
and  at  the  end  of  the  jxirtiiifj;  wall,  at 
rf,  Ls  a  tlat  sjjftce  just  lar^c  enough  for 
a  man  to  bttiud  upon  to  look  after  the 
pomp  when  requisite.  With  this 
amniL'oiuent,  if  brine  be  poure<l  in  by 
the  briiie-pipe  i,  c  will  1x3  tilled,  and  if 
the  intiux  of  the  brine  be  continued, 
a  and  b  may  be  filled  till  «  U  nearly 
overflowing,  and  a  b<'cnrnes  full  to 
within  4-.')  in,  of  it-'  ui»|H.r  edj^e.  If 
then  the  pump  A  be  worked  80  a^  to 
lift  the  brine  from  e  and  cause  it  to 
isll  int^^)  ^,  it  will  flow  back  into  a, 
and,  circulating  thnnigh  a,  will  pawn 
a^aiu  into  c  ;  thus  a  steady  circuialiou 
of  the  brine  may  be  maintained  in  the 
directions  shown  by  the  arrows  on  the 
ground  plan,  so  lontc  as  the  pump  is 
kept  going.  If  then  the  hres  /,  Fi^. 
114,  be  lit,  the  brine  will  be  heated  m 
a,  and,  circulating  in  the  manner  de- 
Hcribed,  exfx)He  a  large  evaporating; 
surface.  The  heat  is  so  managed  iu 
'  these  pans  as  to  produce  butter-salt  in 
a  and  common  i^t  in  c  ;  while  at  g, 
where  the  pumj)  produces  constant 
agitation,  ver>'  tine  salt  is  formed, 
iutmnd  the  clay  pan,  the  butter^salt 
pan,  and  the  ^^^^hery-8alt  pan,  are  the 
usual  paths  for  the  circulation  of  the 
workmen,  and  the  places  for  the  so- 
called  **  hurdles  "  m  upon  which  the 
salt  is  thrown  to  drain.  The  stoke- 
hole iri  below  the  lev<  l  of  the  ground. 
The  fishery-salt  pan  0  umy  be  mounted 
on  columns  of  bridcwoih  or  cast-iron 
without  separate  flue:«,  and  the  diim* 
ncy  at  the  end  of  this  pan  carries  off 
the  fumaoe-gases.  These  pans  seem 
to  produce  veiy  fine  qualities  of  salt, 
particularly  tbe  common  salt  from  the 


[ttt  0.  The  jrield  is  about  the  t^ame  (as 
regards  weight  of  f-alt  to  weiglit  of 
coal  conijumed)  as  with  the  ordinary 
nans,  but  the  repairs  are  somewhat 
less,  and  certainly  the  qualities  of  salt 
produced  are  very  fine.  The  chief 
drawback  to  them  is  a  nither  greater 
tendency  of  the  pan  a  to  become 
coated  with  scale,  than  in  the  case  of 
the  ordinary  buttcr-f^alt  pan.*'. 

Otto  INjIiI  h  arrangement  consists  of 
2  superimposed  pans,  at  one  end  of 
which  tbe  nres  are  placed ;  the  heated 
gases,  pas.^ing  between  them  to  the 
chinniey  at  the  other  end,  heat  the 
upper  pan  from  below  iu  the  ordinary 
way,  while  they  sweep  the  surface  6t 
the  brine  in  the  lower  pan,  which  thus 
constitutes  the  be<.l  of  this  (X)rtion  of 
the  Hue.  Figs.  115  to  120  show  this 
arrangement  in  ground  plan,  longi- 
tudinal and  transverse  sections,  and 
in  si<le  and  end  elevation-,  Milnor, 
of  Marston,  near  Northwich,  luw  a 
pan  mounted  on  this  same  principle, 
which  Pohl  states  to  be  an  adaptation 
of  the  princi[)le  of  the  salting-down 
[)ans  of  the  alkali- makers.  His  ar- 
rangement, however,  differs  from  that 
of  IV)hl  in  that  the  upjier  pan  is  dis- 
pensed with,  being  replaced  by  an 
arch  of  brickwork.  According  to 
Pohl's  system  of  constructioai,  the 
lower  pan  is  5  ft.  deep.  It  may  be 
made  of  lK»iler-platc  or  of  cast-iron,  or 
for  that  matter,  the  bottom  and  lower 
parts  cf  its  sides  mi^t  Toy  well  be 
made  ni  elm  or  pitch-pine,  with  cast- 
iron  ends  and  framing.  Pohl  tried 
brickwork  for  the  construction  of  this 
lower  pan,  but  abandoned  it  on  account 
of  leakage.  In  the  pan  figured,  how- 
ever, he  has  formed  the  bottom  of 
tiles  embedded  in  clay.  Pillars  of 
cast  iron  rising  from  tlie  bottom  %  of 
this  lower  pan  support  the  upper  pan, 
which  is  of  the  ordinary  make,  and, 
demaudii  uo  special  description.  Tbe 
interval  between  the  two  need  not, 
•ooording  to  PoU,  be  more  thta  8  in. 
In  practice,  however,  5-6  in.  is  not 
too  much  from  the  bottom  of  the 
upper  pan  to  the  surfsoe  d  the  brine 
in  the  lower  one  when  complete!'" 

r  2 


Digitized  by  Google 


212 


EyafoIutino  :  Saline  SoloUoiw. 


filled.  Tht'  loni^th  of  tl)ef«o  pans  li 
about  60  ft.  ',  breadth  of  the  upper 
one,  about  90  ft.,  and  of  tha  lower 
OM^  22  ft.,  (he  ipaoa  beiwMO  tbe 


I 


Fio.  290. 


ft    »  »     •  • 


Pig.  118. 


Pio.  116. 


two  bciug  tilled  all  around  with  brick- 
work. 

Milii«*r  haM  made  the  lower  pan  in 
hisarraiigeiaeut  much  wider  thau  tliu, 


or  rather  it  may  !>o  said  a  lip  or  open- 
iqg  runnini,'  aU  along  each  aide  of  the 
low«r  iiiin  permili  of  tlie  salt  as  it 
ooUsote  boiog  drawn  to  the  siden  by 

rakes,  and  lifted  out  by 
perforated  scoops  as  it 
•OGomulatea.  Acoord- 
ing  to  Pohl's  arrange- 
ment, this  niipht  oa,-*ily 
be  managed  bv  continu- 
ing the  rides  m  his  upp^ 
pan  down  ward*  for  say 
8-9  in.,  the  pan  Ixiing 
placed  at  such  a  height 

3 above  the  lower  jxm  t  liat 
ii  I  these  nideM  may  dip  2-3 
in.  bflow  the  surfiu„^e  of 
the  brine  in  the  lower 
pan,  and  thus  constitute 
a  flue  /  15  in.  deop^ 
through  which  the  fur- 
nace t^ancA  might  |Kiss. 
The  lower  pan  might 
then  Im  made  say  8  ft. 
wider  ihitn  the  upper 
one,  JK)  as  to  leave  a 
trough  on  each  Hide  about 
18  in.  wide,  thrmifl^ 

wliirh  tin'  salt  lO^^llt  M 

di  iwii.  As  it  is,  when 
thu  pan  has  to  be  drawn, 
which,  of  course,  muet 
be  done  a8  soon  as  it  he- 
comes  full  of  rsiili,  the 
fire."*  have  to  be  let  out, 
the  brine  run  oi^  mod  tbe 
Halt  dntwn  by  the  doOT 
or  iiiiinhole  l\ 

The  furnaceii  in  Otto 
Pohl's  arTangement  are 
4  in  number ;  they  are 
made  al>out  \  ft.  wide 
internally,  aiid  4^  ft.  or 
even  up  to  6^  ft.  between 
thf  top  of  the  an  il  md 
the  grat<,'-Uirj*  ;  a  dist- 
ance uf  3  ft.  ur  8o  in  ahio 
left  at  the  back  between 
the  end  of  tlie  grate  and 
the  lower  fvin.  tlie  angle 
bciug  tilled  up  with  a  curve  of  maiionry 
as  shown  at  e.  This  form  of  oonstmo* 
tion  i>  i!it<Mided  to  all< K\  ^jKwefor  more 
perfect  coinbustiuu,  befure  the  heated 
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mum  enter  between  the  puiB,  where  i 

they  tend  to  become  rapidly  cooled, 
with  proportionate  liaV)ility  to  deposit 
Boot.    Fig.  1^0  showu  the  front  eleva-  | 
tkm  end  the  emagement  of  the  | 
sliding  doors  b.    Pohl  at  fir>;t  carried  i 
his  upper  p&u  right  over  the  fires. 
Ue  now  8to{M  short  behind  them, 
eovering  them  hi  with  ardies  of  niM- ; 
rave  brickwork,  8o  as  to  ftvoid  as  for  ' 
•  as  may  be  Iosh  of  heat  by  conduction 
in  this  quarter.    He  alm>  proposed  to 
make  •  sort  of  ehori  ohtsaitoue  flue, 
through  which  the  products  of  com- 
bustion might  be  ruiule  to  pass  on 
their  road  to  the  space  between  the  ! 
pans,  by  huOdmg  8  erohee  over  the  | 
firet*,  constructed  so  as  to  reach  alter- 
nately to  the  back  and  to  the  front  of 
the  iiire-plAoe,  like  the  shelves  of  py-  i 
litae-duat  kflna.   Theae  arehea  to- j 
«w«iwg  atrongly  heated  would  aid  in 
promoting  the  combustion  of  the 
smoke,  while  they  served  to  catch  the 
dnat  and  adiea  oarried  over  from  the 
fire«.    This  plan,  however,  he  appeare  j 
to  have  al»n(U)ne(l.    A  further  pro- 
vision was  made  for  getting  rid  of  soot  . 
by  keeping  the  lower  pan  idwaya  fiUed 
to  the  brim,  making  the  end  of  it 
farthest  removed  from  the  fires  a  trifle 
lower  than  the  fire  end  and  sides,  and  i 
keeping  it  fall  to  the  brim  at  that  | 
end.   Much  of  the  soot,  falling  on 
the  surface  of  the  brine  in  light  flocks, 
would  float  thereon,  and  be  carried 
off  over  the  end  of  the  pan  by  the 
draught  towards  the  ohimn^.  ' 

Between  that  end  of  the  pan  and 
the  entrance  to  the  chimey  is  a  soot- 
box  or  closet  n,  with  a  door  for  dean* 
ing  it  out.   Notwithatanding  aU  these 
prec'aiitionf ,  large  quantities  of  s(X)t 
are  liiible  to  become  condensed,  either 
upon  the  bottom  of  Uie  upper  pan,  or 
between  the  2  pans,  and,  IslBng  on  | 
the  surface  of  the  brino,  get  carried 
down  and  mixed  with  the  mlt,  ren-  j 
dering  it  black  and  totuily  unfit  for 
food.    This  quality  of  salt,  however,  I 
has  been  found  specially  suitable  for  , 
the  Hargroaves'  salt-ciike  manufacture  [ 
ao  that  the  small  quantities  now  pro-  | 
duoad  find  a  ready  enough  aale^  aa  the  I 


salt  does  not  signify.  The  method 

show.s  an  important  economy  of  coal, 
and.  according  to  Pohl,  gives  3  tons  of 
butter-salt  with  the  same  amount  of 
fuel  and  labour  aa  h  requisite  for  pro- 
ducing 2  tons  by  the  old  methods. 
The  use  of  gas  from  a  Dowsou  gas 
producer  would  obviate  the  soot  com- 
pletely, while  it  is  probably  preferable 
(acconling  to  Milner's  plan)  to  do  away 
altogether  with  the  upper  pan,  em- 
ploying merely  a  brick  or  tile  covering 
as  a  reverbentosy  and  radiating  sur- 
face to  throw  the  heat  down  into  the 
lower  pan,  and  go  get  rid  of  leakages, 
salt  cats,  and  much  cobbUng  and  re- 
pasra  invdved  in  woridug  by  bottom 
heat.  According  to  some  experiments 
by  Pohl,  while  the  temperature  of  the 
upper  pan  remained  suitable  for  making 
common  salt,  or  ordinaty  flsherj  salt, 
that  of  the  suiiace  of  the  bnue  in  the 
lower  pan  was  maintained  at  full  lx>il- 
ing,  and  the  produce,  so  far  as  grain 
waa  concerned,  waa  veey  fine  butter* 
salt,  while  no  scale  worth  mentiomng 
forms  in  the  lower  pan.  He  gives  as 
a  result  of  16  d^s'  boiling  with  brine 
ooDtaining  26*27  per  cent,  salt,  tot 
57  tons  of  slack  (from  Little  Houlton 
Colliery,  I^ncashire)  burnt— 82  tons 
of  ^e  butter-salt,  and  49  of  common 
asH;  whfle  on  the  old  system,  the 
82  tons  butter-salt  would  have  taken 
64  tons  13  cwt.,  and  the  49  tons  of 
common  salt,  26i  tons,  or  a  total  of 
81  tone  8  owt.,  showing  an  economy 
of  24  tons  3  cwt.  Instead  of  the 
gases  escaping  into  the  chimney  at  a 
temperature  of  600°  F.  (316°C.)  as 
dunng  the  manufacture  of  salt  witii 
the  OTdinary  common  salt  pans,  or  at 
a  temperature  of  SOC-IOOO^F.  (425°- 
538°C.),  as  when  making  butter-mlt, 
they  never  rose,  even  with  the  strong- 
est firing,  above  286°F,  (142°G.). 

Pohl  states  that  in  a  sulwequent 
trial,  after  lifting  the  top  pan  at  the 
end  nearest  the  fires  to  a  height  of  6 
in.  and  lowering  the  other  end  to 
within  3  in.  of  tlie  surface  of  the  brine 
in  the  bottom  pan,  he  obtained,  aa  an 
average  result  of  a  series  of  boilings,  3 
tonaof  mltforl  ton  of  slack,  the  gaiea 
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nMsing  otr  at  a  bUH  lower  temperature; 
while  in  the  top  fxm  200-208^F.  (93°- 
98''C.)  was  tlie  temperature  attained 
in  ftwit,  18<PP.  (83°C.)  in  the  middle, 
and  160"F.  (71°C.)  at  the  far  («n.l. 

iS'k//j  Sft/ts. — The  various  doscrip- 
tiout)  of  soda  pan  and  setting  are  shown 
in        181  to  136.   Th«  afipHiitus  i« 


tectcd  by  the  ^oHd  brickwork  from 
being  burned.  An  iugunious  form  of 
pan  has  been  occasionally  tried.  It 
consists  of  2  compartments,  the  one 
heated  and  the  other  kept  cool,  con- 
nected by  a  large  tube.  The  hquora 
are  kept  in  coustaDt  circulation 
between  the  2  oompartmente,  oiyelal- 


Fm  ttl. 


F».  133 


Re.  IM. 

natMllj  termed  a  "boat  "  pan  from  its 
■hape.  It  will  lie  notioed  that  the  pan 
is  so  set  in  hridcwork  that  the  ftrc  only 
plays  ufW)!!  the  sides  al>out  half-way  up. 
Consequently,  the  soda  salt,  as  it 
crystallises  out,  aoctimulatee  at  the 
l>ntf  -)in  of  the  pan  and  is  then '*  fished  " 
out  up  the  sloping  sides,  being  pro- 


Fig.  I  M. 


Uringout  in  the  cold  one, 

and  the  mother-liquors 
being  pumped  back.  It 
haeuM  been  proposed  to 
fiph  Halts  of  different  value 
from  the  l>oiling-dowTi 
pan  at  ditlerent  stages  of 
oonoentra^on,  leaving 
the  mothor  liquor.-*  to  be 
finally  worked  up  into  a 
caustic  ash.  Upon  the 
whole,  the  method  of 
boiling  down  by  the  waste 
heat  pa««ing  over  the  sur- 
face of  the  liquors  is  the 
moet  eoonomicul,  proper 
care  in  the  8ub8equent 
finishing  process  render- 
ing it  perfectly  easy  to 
prodttoe  a  aatisnctoiyeu^ 
nmate. 

f,{me  Acetate  L{fpior.-~ 
Two  forms  of  evaporating-pan  for  lime 
acetate  liquors  are  shown  m  Figs.  127 
afid  128.  Tlie  former  is  the  better,  as 
thesjilt  rake<l  upon  the  nhelviuK  end  of 
the  pan  shown  in  Fig.  126  i^  apt  to  bum, 
and  the  drsinings  are  returned  to  tte 
pan  cold.  In  a<>uw  works,  the  atetate 
liquor,  instead  of  being  allowed  to 
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cry  .xtallte  out  In  the  mumflr  deieribed,  t  that  Imd  is  lev  aeted  upon  tluHi  ipoDf 
i8  boiled  down  to  dryneu  in  a  pot  of  but  the  latter  i»  often  preferred  at  hi&lg 
the  form  nhown  in  Fig.  129.  In  this  ,  more  durable.  It  poenia  tol>canopeil 
way  only  an  inferior  article  i^  obtained  i  question  whether  cast  iruo  or  wrou^t 
but  by  evaporating  to  dry- 
nen  in  a  shallow  sheet-iron 
nan,  ftimilar  to  that  shown 
m  Fig.  127,  a  fine  product 
mw  remit. 

CUontt  of  Potoih.— 
Every  manufacturer  of  pot- 
ash chlorate  is  aware  that 
lib  boiUng-down  pans  are 
aeted  upon  by  the  liquors, 
even  when  they  are  free 
from  chlorine  or  hypo- 
ohkrite.  The  dear  liquid 
beoomea  UnUd  during  the 
evaporation,  and  in  the  case 
of  iron  pans  deposits  a  red 
muddy  preeinitate.  In  the 
I  of  lead,  UM  fonnfttionof 


rn.  1ST. 


RO.  138 


Fto.  m. 

a  mud  is  not  no  comipicuous  ;  evidently 
the  lead  oxide  originally  formed  de- 
compoeea  with  potassium  chloride  into 
cauRtic  potash  and  leatl  chloride,  ut 
least  {lartiaUy.    Usually  it  is  assumed 


I  iron  ia  more  auitable  for  aueh  boiling* 

down  pans  ;  the  latter  are  cheaper  for 
lai^e  sizes  and  more  easily  repaired 
than  cast-iron  pans,  but  are  more 
quiekfy  aeted  upon  bj  the  liquors. 

Some  experiments  nwle  liy  Dr. 
Lunge  induced  him  to  arrive  at  tho 
following  conclusions : — 

1.  All  metjilH  employed  are  acted 
upon  by  the  Ixuliiif:^  liqunrs  trofitod 
therein,  more  so  by  conccntiiito<l  than 
by  dilute  solutions  of  potassium  chlo* 
rate,  and  most  of  all  by  the  mixed 

'  solution  of  calcium  chlomte  and  ohlo> 
ride  formed  in  manufacturing. 

I  2.  The  weight  of  metal  dissolved  is 
always  smaUeetin  the  case  «rfoast  iron, 
}>y  far  the  f^reateat  in  the  case  of  lead, 

,  wrought  iron  holding  a  middle  plaoQ 
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bat  hemf^  not  much  worse  than  cast 
iron.  If  we  consider  that  the  calcula- 
tions from  the  chloride  formed  are 
made  from  pure  iron,  but  that  cast  iron 
only  contains  90-93  per  cent,  of  such, 
the  ditlureuce  between  caat  and 
wroiwht  iron  ii  itiU  radnood. 

3.  The  weight  of  chlorate  destroyed 
does  not  differ  very  materially  wheUier 
caat  iron  or  lead  is  employed.  I 

4.  Since  in  mij  cmo  toe  quMitity  of 
chlorate  dflrtrojjred  in  not  essentially  i 
less  in  the  case  of  lead  than  in  ' 
that  of  iron  pans,  but  the  loss  of  metal 
diHN>Wed  (as  well  m  the  cost  of  Urins  | 
and  repairs)  is  much  fn^ter  with  toad  | 
than  with   iron,   boiling-down  pans 
made  of  iron  are  preferable  to  leaden 
ones.   Afioording  to  the  ptvetioaUy 
most  importMit  series  of  experiments, 
there  i«  no  essential  difference  in  re- 
spect of  action   between  cast  and 
wrought  iron* 


Explosives  and 
Blastino  Compounds. 

Gunpowder.  —  The  component 
parti  M   gunpowder  are  Mltpetre, 

Hulphur  and  charcoal.  The  propor- 
tion.s  of  these  ingrtHiients  vnry  a  little, 
but  as  will  be  seen  from  the  table 
giTcn  farther  on,  the  variation  is  bat 
slight. 

SnitpHre, — Crude  saltpetre  cannot 
be  used  for  making  gunpowder.  The 
crystalline  Hoar,  quite  free  frmn.  chlo- 
ride, i«  the  beet  for  the  purpose.  The 
washing  prooe«»g  is  carried  bo  far  tliat 
nitrate  of  silver  produces noprocipitate 
in  the  purified  salt|)otre.  l^e  general 
rule  is  to  use  the  saltpetre  whflit 
slightly  damp,  allowing  for  the  pro- 
portion of  moi.>iture  when  mixing  with 
the  other  ingredients.  This  sstcs  the 
processes  of  tlryiu^  and  grinding  the 
saltpetre  before  Tnt«f^  with  the  sul* 
phur  and  charcocd. 

Sxdphwr, — Refined  sulphur  in  rolls 
Is  used.  Thi«  must  be  reduced  to  an 
imfjfiliMiblc  lewder,  which  is  U8ually 
effected  by  placing  the  sulphur  in 
hollow  wooden  drums  hitving  [nrojec- 
tions  or  bracket.s  inside.  A  number 
of  small  brass  lialls  are  put  into  the 
drum  with  the  sulphur,  and  the  drum 
is  made  to  rerolTe  for  six  hours,  when 
the  action  of  the  )iaUs  and  projections 
reduces  the  sulf)hur  to  very  fine  pow- 
der, which  is  then  extracte<l  tlirough 
wire  gause.  Any  small  particles  of 
isnd,  or  unequally  pulverised  sulphur, 
■re  then  separated  }>y  a !  x  »l  t  ing  machine. 

C'harcoai. — The  quality  of  the  cliar- 
coel  depends  great  ly  upon  the  material 
from  which  it  is  obtMned,  and  the 
manner  in  which  it  is  prep.'ire<l.  The 
soft,  wootly  parts  of  plants,  which  yield 
•  friable,  porous  chajrcoal,  leaving  very 
little  mh,  are  preferred.  Blsak  elder 
spindle  tree,  jwplar,  chestnut,  vine- 
stalks  and  willow,  are  mo8t  esteemed. 
Hemp-stalks,  fibreti  of  (lax,  and  old 
linen  also  yield  a  very  good  diarooal. 
Remove  the  Wk,  loaves,  and  sin;i]]er 
branches,  selecting  branches  1  to  2 
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inehM  in  UudcMM.   Th«a8  are  cut 

into  lengthfi  nf  ^  or  r>  feet .  and  tied  in 
bundles,  weij^hing  alxtut  ."iO  lb.  The 
wood  will  not  be  injured  by  exposure 
to  tlw  nin,  m  that  tends  to  remove 
extractive  matter.  The  carbonisation 
is  effecte<l  either  in  pit.s,  or  inawt-iron 
cylinders.  The  yield  of  charcoal  is 
18  to  20  per  oeot.,  wbon  prepered  in 
pits ;  and  34  to  40  per  cent,  when 
prepckred  in  cast-iron  cylinden?.  The 
process  of  manufacture  is  similar  to 
tfani  idopted  for  ordinvy  oharooal, 
tbepiUori^lmderB,  however,  replacing  ' 
the  ordinary  kiln.  If  the  charcoal  is  ' 
intended  for  sporting  powder,  it  may 
be  withdrawn  wfailet  of  •  brown 
colour,  when  it  is  called  *'red  char- 
coal." This  would  make  a  powder  too 
explosive  for  war  purposes.  The  latter 
k  prepared  from  the  hbtk  or  dktflkd 
cbftrooel,  which  k  more  completely 
calcined,  and  is  used  by  all  English 
makers.  The  best  quality  has  a  bluish 
bbbkooloor,  is  light,  firm,  and  slightly 
flexible,  and  should  be  used  immedi- 
ately it  is  made,  as  it  rapiilly  deterior- 
atea  by  keepins.  Charcoal  tliat  has 
been  too  highly  burned  for  war  powder 
w  need  in  the  manufacture  of  blasting 
powder,  at  that  need  not  be  ao  infiem- 
mable. 

Pidverinng. — The  required  quuiti- 
tiea  of  eulphur  and  charcoal  are  tho- 
roughly pulverised,  and  intimately 
mixed,  by  being  rolled  for  about  four 
hours  in  a  cast-iron  drum,  with  numer- 
ous small  brass  balls,  at  a  speed  of 
about  28  revolutions  a  minute.  When  , 
the  mixture  is  complete,  the  powdered  , 
sulphur  and  charcoal  are  removed  from 
the  dmm,  and  a  proportionate  quantity 
of  saltpetre  is  adde<l.  Gr«»t  care 
must  bc"  UHe<l  in  weighing  out  the 
various  iugreilieuts,  according  to  the 
<ine]ity  ol  the  powder  required,  as 
upwn  that,  and  the  complete  mixing 
of  tho  materials,  the  suooess  of  the 
manufacture  depends. 

Mixing. — ^The  powder  is  put  in  a 
mixing  machine,  which  is  a  leather 
drum,  in  which  are  plaml  ntimerous 
small  bronze  balls.    The  macldne  re-  ; 
Tdvee  at  26  to  80  revdutiooe  a  minute, 


and  in  about  4  hours*  time  the  mixing 

is  complete. 

Omnulatinff . — The  |K)wder  having 
been  damped  and  pressed  into  cakes, 
must  then  be  crushed  to  the  required 
size  of  grain.  It  is  firat  roughly  broken 
int^  lumps  by  small  niidlets  ;  it  is  then 
fed  into  the  grauulatiug  machine,  which 
is  caused  to  rerobre  for  86  or  40  nun* 
utes,  at  about  10  revolutions  a  minute. 
A  small  stream  of  water  enters  the 
granulator ;  the  movement  of  the 
machine  roUinK  the  damp  grsins  con- 
stantly among  t^e  dry  meal-powder 
causes  the  latter  to  adhere  to  their 
surface,  and  each  grain  is  thus  increased 
by  oonoentrio  layers.  When  the  small 
meal-powder  is  all  absorbed  by  the 
action  of  the  granulator,  t  he  material  is 
placed  in  a  barrel  ready  for  etj^ualisation. 

JS!}iMi(f«tM.— The  grains  sa  IJmj 
come  from  the  granulator  are  of  various 
sizes ;  they  are  therefore  siftetl  over 
two  leather  or  parchment  sieves,  one 
of  which  is  piereed  to  separate  tiw 
grains  which  are  too  large,  whilst  the 
otherallowsall  theduHt  to |)ass through, 
retaining  only  the  grains  which  are  of 
the  desu^  sise.  The  nmidl  refuse 
powder  which  has  pahj<e<l  through  the 
sieve  is  again  placed  in  the  granulator, 
and  acted  upon  as  liefore  descril^ed. 

Ot<uing.—'T\M  powder  is  placed  in  a 
cask  or  barrel,  which  revolves  on  its 
axis  at  aTx^mt  10  revolutions  a  minute  ; 
by  the  friction  of  the  grains  against 
each  other  they  become  round,  smooth, 
and  polished,  in  which  state  the  powder 
will  bear  the  stinking  and  friction  of 
carriage  without  injury,  and  is  less 
likely  to  absorb  moisture  tliau  when  in 
rou|^  and  angulsr  grsins. 

Dryinif.  Tlie  powder  mui^t  not  Ix; 
too  rapidly  dried,  a  temperature  com- 
mencing at  about  66 F.,  and  gradually 
inorsBsed  to  180^  or  140<>  F.,  is  a  safe 
one  ;  the  operation  requires  3  to  4 
hours,  and  is  Ijest  performetl  in  a  room 
warmed  by  steam  pipes  or  hot-air  flues. 
The  powder  is  then  fit  for  use,  and 
may  be  packed  in  sacks,  to  be  after- 
wards place<l  in  cask 3,  or  in  double 
casks  ;  sporting  powder  is  usually 
packed  in  tan  canisters. 
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Gim-Ootton. — (a)  If  only  a  small 
quantity  is  require<l — Mix        oz.  of 

Sure,  dry,  nitrate  of  potaah  with  30 
.  dr.  of  sulphuric  acid  sp.  gr.  1  *  845, 
and  stir  into  this  mixture  carefully 
120  gr.  of  best  canled  cotton.  Aa 
soon  em  naturation  Lb  complete,  in  about 
one  minute,  if  proper  ewe  has  been 
used,  throw  the  cotton  into  a  laige 
pan  of  clean  rain  water,  and  change 
the  water  repeatedly  until  litmus 
ceases  to  show  the  presence  of  acid, 
than  squeeae  it  in  a  cloth,  and  after 
being  well  pulled  out,  dry  it  »ta  tem- 
perature of  alxjut  180  F. 

(b)  Take  1  oz.  of  cotton,  5  fl.  os.  sul- 
phuric add,  5  fl.  oz.  nitrio  acid ;  mix 
theacidflin  a  {vircolain  mortar, immerse 
the  cotton  in  the  mixture,  and  stir  it 
lor  three  minutes  with  a  glass  rod  ; 
decant  the  liquid,  pour  more  imter  on 
the  ma.s!?,  and  repeat  the  process  until 
the  washing  ceases  to  give  a  precipitate 
with  chloride  of  barium.  Drain  the 
product  on  filtering  paper,  and  diy  in 
a  water  bath. 

Fulminates.—  Gf>fd.  Add  am- 
monia to  a  sulutiuu  of  terchloride  ci 

Sold ;  the  huff  precipitate  wfaioh  it 
epoeits  is  violently  aspkMita  at  a 
gentle  heat. 

To  make  the  terchloride  of  gold,  dis- 
mAyB  gold  in  hydroeiilorlo  and,  with 
one-fourth  of  its  volume  of  nitric  add. 
Evaporate  on  a  water  bath  to  a  small 
bulk ;  when  cool,  yellow  prismatic 
oiTatali  of  a  oompound  of  the  t«r> 
chloride  with  hydrochloric  acid  are 
deposited,  from  which  the  hy(h"ochloric 
acid  may  be  expelled  bya  gentle  heat, 
not  exceeding  250^  F.  The  terchloride 
forms  a  red  brown  deliquescent  mass, 
which  dissolves  very  readily  in  water. 

Merourv.—(a)  This  highly-exjploeive 
compound  oonnsts  of  piotosode  of 
mercury  united  wiUianacid — ^fulminio 
acid,  formed  of  cyanogen  and  oxygen. 
Fulminate  of  mercury  is  prepared  by 
causing  alcohol  to  react  on  the  eora 
protonitrate.  A  quantity  of  mercury 
is  dissolved  in  12  parts  of  nitric  acid  of 
a5=  or  40^  H.,  and  11  parte  of  alcohol 
at  *86  sp.  gr.  are  gradnaUy  added  to 
the  solution ;  while  the  tempenture  ie 


slowly  elevated,  a  lively  reaction,  ac- 
companied by  a  copious  evolution  of 
red^h  vapours,  soon  ensues,  when  the 
I  liquid,  on  oooling,   deposits  small 
I  crystals  of  a  yelliniiih  white  colour. 

Fulminate  of  mercury  is  one  of  tho 
^  most  explosive  compounds  known,  and 
,  should  be  handled  with  great  care, 
I  especially  when  it   is  dry,  and  it 
detonates  when  rubhetl  against  a  hard 
body.    It  dissolves  remlily  in  boiling 
water,  but  tho  greater  portion  is  again 
de[»site(l  in  crystals  during  cooling. 
The  fulminating  material  of  per- 
I  cussion  caps  is  made  of  fulminate  of 
I  mercury  prepared  as  just  stated,  after 
I  having  been  washed  in  cold  water. 
The  substance  i.s  nllowed  to  drain  until 
it  contains  only  about  20  per  cent,  of 
I  water,  and  is  then  mixed  with  }  of  ito 
weight  of  nitre,  which  mixture  is 
ground  on  a  marble  table  with  a  muller 
of  guaiacum-wood.    A  small  quantity 
of  the  paste  is  then  placed  in  each 
copper  cap  and  allowed  to  dry,  the 
fulminating  powder  in  the  cap  being 
often  covered  with  a  thin  coat  of 
varnish  to  preserve  it  from  moisture. 

(6)  WeSffi  out  25  gr.  of  mercury  in 
a  watch-glass,  transfer  it  to  a  lialf-pint 
pipkin,  add  a  measured  ^  oz.  of  ordi- 
nary concentrated  nitric  acid  sp.  gr. 
1*42,  and  apply  a  gentle  heat.  As 
soon  as  the  mercury  is  completely 
dissolved,  place  the  pipkin  ujH>n  the 
.  table  away  from  any  flame,  and  pour 
({ttiekfy  into  it,  at  arm's  length,  6 
I  measured  drachms  of  alcohol  "87  sp. 

gr.    A  brisk  action  will  ensue,  and 
1  heavy  white  clouds  will  arise.  \Mien 
this  action  has  subsided,  fill  the  pipkin 
I  with  water,  allow  the  fulminate  to 
I  settle,  and  then  pour  off  the  liquid 
add.    Collect  the  fulminate  on  a  hlter, 
and  waeh  with  water     long  as  the 
washing  tastes  acid,  then  diy  by  ex- 
;  posure  to  the  air.    This  explodes  at  a 
i  temperature  of  360*^  F.,  or  by  being 
touobed  by  a  glass  rod  which  has  heen 
'  dipped  in  concentrated  nitric  or  sul- 
phuric add.   An  electric  spaik  also 
explodes  it. 

Platimtm, — ^Dissolve  Unozide  of  pla- 
tinum in  dilute  sulphuric  add,  mis 
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the  solution  with  exoMB  of  unmonta ; 

a  black  precipitate  ia  obtained,  which 
detonates  violently  at  about  A00°  F. 

Sili'er. — Dissolve  10  gr.  pure  silver, 
ftt  a  gentle  heat,  in  70  minima  of  ordi- 
nary concentnitc<l  nitric  add  ap.  gr. 
1-42,  a!i(l  50  minims  of  water.  As 
soon  as  the  silver  is  dissolved  the  heat 
is  removed,  and  200  minims  of  alcohol 
■p.  gr.  '87  are  added.  If  the  nitric 
acid  and  alcohol  are  not  of  the  eyAct 
strength  here  given,  it  may  be  difficult 
to  start  the  action,  in  which  case  add 
two  or  three  dropfi  of  red  nitric  acid 
which  contains  nitrous  acid.  Standard 
silver,  containing  copper,  may  be  used 
for  the  preparation  of  the  fulminate. 
If  th«  aotkm  does  not  commence  after 
a  short  time,  a  very  gentle  lieat  may 
be  applied  until  effervwcence  begins 
when  the  fulminate  of  silver  will  be 
depoeited  in  minute  needles,  end  may 
1)6  further  treated  aa  in  the  case  of 
fulminate-  of  mercury.  As  the  fulmi- 
nate of  silver  is  exploded  much  more 
readily  than  the  fulminate  of  mereury, 
it  must  be  liandled  with  the  greatest 
caution  when  dry.  It  should  VMjHepa- 
rated  into  small  quantities,  each  ^r< 
tion,  wrapped  in  paper,  and  kept  m  a 
eardboard  box ;  nothing  harder  than 
this  should  be  brought  in  contact  with 
it.  This  mixture  is  of  no  use  for  per- 
cnsskm  caps,  being  too  violent  in  its 
action. 

Silver  fftifi  Ammonin. — Dissolve  ful- 
minate of  silver  in  warm  ammonia  : 
the  solution,  on  oooUng,  will  deposit 
crystals  of  the  double  fuhninate.  This 
\H  very  violent  in  it.'?  explosion,  and  is 
dangerous  while  still  moist. 

M«Um  jRspMssf  amd  lActr  Manu- 
facture.  —  The  following  matter  is 
extracted  from  a  series  of  Cantor 
Lectures,  delivered  by  Professor  Vivian 
B.  Lewes,  before  the  Koyal  Society  of 
Arts.  The  explodvea  in  me  may  be 
c  lasH i  fi e<  I  i  n  to  ra  i  X  t  u res  an<l  com  pounds, 
the  former  class  containing  tiie  com- 
bustible, and  the  oxygen -supplying 
substance  in  the  condition  of  intimate 
mechanical  mixture  ;  whilst  the  latter 
class  consists  of  organic  compounds, 
containing  oxygen  loosely  held  in  com- 


bination by  nitrogen,  the  oxygen,  on 
any  disturbance  of  the  molsoular  stmo- 

ture  of  the  compound,  entering  into 
new  combinations  with  the  carbon  and 
hydrogen  already  present  in  the  mole- 
cule.   In  some  of  the  naw  explosive 
,  these  two  classes  are  combined,  and 
I  the  gas-generating  power  of  the  second 
I  class  is  aTigmentoa  by  the  admixture 
of  highly  oxidising  subetanoea,  whidi 
tend  to  render  the  convhustion  more 
'  complete,  and  so  increase  the  amount 
of  heat  generated. 

Ohmpowdsr.— Gunpowder,  whioli 
'  is  the  most  important  and  most  com- 
'  monly  used  of  the  explosives,  is  an 
example  of  the  fuvt  class,  being  an 
intimiate  mixture  of  potassic  nitrate 
'  or  saltpetre  (which  supplies  the  oxy- 
gen), sulphur,  and  charcoal.  Although  . 
in   some   of    the   new  slow-burn- 
ing prismatic  povrders  the  peroent* 
I  ages  of  potassic  nitrate  and  charcoal 
have  been  increased,  and  less  sulphur 
used,  the  service  powders  of  various 
foreign    OoTemmcnts  apprndmale 
cloadqr  to  this  composition. 
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}     It  is  required  of  a  perfect  powder 
that  when  the  charge  is  fired  in  the 
I  breeolt  of  the  gun,  the  combustion 
I  shall  commence  comparatively  slowhr 

so  as  to  gradually  overcome  the  ins 
j  itteriiasoi  the  projectile  without  throw- 
I  ing  too  grsat  a  strain  on  the  gun,  and 
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that,  as  the  projectile  pannes  up  the 
bore  of  the  gun,  the  combuatiou  shall 
jnoroMO  in  rapidity  m  m  to  lupply 
gM  mora  and  more  mpidly  to  increase 

the  momentum  of  the  shot,  wliich 
■hould  leave  the  muzzle  of  the  gun 
with  the  maTimiim  Telocity.  In  the 
old  iMhioued  grain  powders  this  was 

never  secured,  and  such  powders  could 
not  have  been  used  in  the  modern  long 
bore  fl^ns,  as  the  rapidity  with  which 
they  Dumt  threw  an  enormous  strain 
upon  the  breech,  atid  would  have  given 
the  maximum  velocity  to  the  projec- 
tile before  it  was  half  way  up  the  bore 
of  the  gun,  leaTing  friction  to  reduce 
the  vol<>(;ity  to  a  considerable  extent 
before  the  muzzle  was  reached. 

The  rate  at  which  the  combustion 
of  gunpowder  tilm  plaoe,  and  at  which 
therefore  the  ])n'H.sure  is  developed, 
can  be  moditie<l  in  various  wayn,  by 
mechanical  means.  The  rate  can  be 
diminiiihod  by  burning  the  powder  in 
the  form  of  meal,  but  such  a  method 
would  be  inadmissible  in  practice,  m 
the  density  of  the  mixture  is  very  low 
and  the  chaige  would  occupy  too  large 
a  space. 

The  combustion  might  also  be  re- 
tarded by  reducing  the  intimacy  with 
which  the  ingredients  are  miied,  but 
thia  again  would  be  a  bad  nnaoientific 

method  to  adopt. 

The  elimination  of  these  two 
methods  pnvctically  reduoes  the  me- 
chanical  means  for  nullifying  the 
rapidity  of  the  burning  of  the  powder 
to  three. 

1.  Varying  the  aisa  and  f^mna  of  the 
grains  of  powder. 

2.  Varying  the  denaity  of  the  pow- 
der. 

8.  Var>'ing  the  aurCMe  coating  of 

each  individual  grain  or  maMS,  ao  aa  to 
retanl  or  accelentte  the  ignition. 

The  hrst  step  was  to  increase  the 
aiie  of  the  grainauaed  for  cannon  pow- 
der at  that  time,  and  the  larger  grain 
powder  gave  fairly  good  results  with 
the  first  modified  forms  of  guns  then 
mtroduoed,  but  aa  the  guns  aad  chargea 
increased  in  nae,  this  powder,  in  burn- 
ingf  became  too  violeutt  and  the  next 


step  was  to  produce  a  powder  in  which 
the  grains  should  be  uniform  in  shape 
and  size. 

This  was  done  by  oompreesing  tha 

meal -powder  into  small  moulds,  so  aa 
to  obtain  small  cylindrical  pellets  of 
about  f  in.  in  diunetor,  and  }  in.  in 
height  with  indentations  at  each  sod 
in  order  to  increawe  the  surface. 

The  manufacture  of  this  powder  was 
however,  somewhat  costly,  and  in 
order  to  facilitate  the  tu;itiufacture,  a 
powder  les«  regular  in  8i/.e  than  the 
pellet  powder  was  produced  by  com- 
pressing the  meal-powder  into  cakes, 
and  then  cutting  these  cakes  into  small 
cubes  of  alx)ut  ^  in.  and  from  these 
small  culxiH  the  charges  of  powder  in  the 
guns  were  built  up,  and  later  on  experi- 
menta  ware  made  1^  increasing  the  siise 
of  these  cubes  until  a  large  jHibble 
{>>\v(ler,  consisting  of  cubes  of  Ij^  in. 
wa8  arrived  at. 

If^th  all  these  forms  of  powder, 
however,  maximum  rapidity  of  burn- 
ing and  evolution  of  gas  takes  place  at 
first,  owing  to  the  ignition  spreading 
over  the  whole  aurmlDe  of  the  oubee, 
and  instead  of  the  gas  coming  off  with 
more  and  more  rapidity  as  the  Hpace  in 
the  gun  became  larger,  the  evolution 
rapu  lly  diminiahftd  with  tfaa  daoreaaa 
of  surface  caused  hf  the  boming  awagr 
of  the  powder. 

In  order  to  avoid  this  defect  as  far 
as  possible,  buQt  up  chaigea  wen  re- 
sorted to,  and  it  was  Qenoral  Rodman, 
of  the  American  Service,  who  first  tried 
to  overcome  tliis  difficulty  by  building 
up  th0  charge  of  solid  dshs  perforated 
with  holes,  so  aa  to  expose  the  mini- 
mum surface  of  powder  at  the  com- 
mencement of  combustion,  whilst  the 
enbrging  holes  produced  a  greaterand 
greater  surface  of  powder  as  the  space 
behind  the  projectile  increased.  This 
idea  has  quite  lately  been  revived,  but 
large  perroratod  cakes  are  always  liable 
to  break,  and  it  was  found  far  better 
to  bnild  up  the  charge  of  hexagonal 
prisms  with  a  central  core  moulded  in 
them. 

It  was  in  accordance  with  this  idea 
that  the  black  prism  powder  was  first 
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made,  and  the  menMM  in  rapidity  in 
combuBtion  is  due  to  the  enJaj^ment 
of  the  core  and  8ubeequcnt  exposure  of 
A  lai^ger  surface,  and  to  the  fact  that 
M  the  walla  at  the  prism  grow  thin 
tlNjf  break  up,  conTerting  the  powder 
during  the  last  momenta  of  its  exist- 
ence into  what  is  practically  an  K.L.G. 
powder,  time  giving  enonnoiuly  rapid 
combustion  due  to  the  ezposnre  m  a 
number  of  fresh  facen. 

That  this  is  really  the  case  is  shown 
bgr  a  prism  being  oooMknaUy  blown 
out  with  the  projectile  and  cxtin- 
guiHhetl  by  the  sudden  rush  through  the 
air,  when  it  ia  seen  to  have  been  partly 
consumed  and  broken  up  in  this  way. 

Finishing  Methods. —  Side  by  side 
with  these  advances  in  the  mechanical 
tempering  of  the  combustion,  other 
advaooss  equally  great  in  the  manufiic- 
turewwe  being  made.  It  was  realised 
that  in  order  to  obtain  uniformity  of 
results,  absolute  uniformity  of  ingre- 
dients, mixing,  incorporation*  pressure, 
density  and  degree  of  dryness  as  well  as 
uniformity  in  .size  inu^it  be  attained, 
and  new  methods  were  introduced  into 
the  process  of  manufacture  with  this 
object  in  view,  great  attention  being 
also  paid  to  the  "finishing"  of  the 
powder  prisms  and  the  blending 
together  of  various  batches  of  powder 
which  presented  any  varurtkm  m  thsir 
balliritic  pro  pert  ifc*. 

Modification  of  Presmreg. — ^With 
the  continued  growth,  however,  in  the 
bIm  of  the  guns  employed,  other 
changes  became  nece8sary,a8  even  when 
using  the  black  prism  p<3\vder  for  built 
up  cliai^es  the  presMure  given  began 
to  throw  too  severe  a  sbra  upon  the 
breech  of  the  gun,  even  when  the  car- 
tridges were  in-ulc  up  in  .such  a  way  as 
to  leave  air  upaces  at  the  seat  of  the 
charge  in  oraer  to  relieve  as  far  ae 
possible  the  initial  pressure. 

Cocoa  Poicdt  r. — In  order  t«>  secure 
further  modifications  in  the  pressure 
developed,  it  soon  became  manifest 
that  chemical  alterations  in  the  compo- 
sition of  the  pow«ler  would  be  neces- 
sary. Sir  Fretierick  Abel  and  Sir 
Aiidrew  Noble  had  already  made  re- 


searches which  condusivety  showed 

that  advantages  might  be  secured  in 
powder  to  Ix?  ums]  in  heavy  guns  by 
increasing  the  proportion  of  carbon  and 
reducing  the  quantitv  of  sulphur 
present,  when  Mr.  Heidmann  and  Mr. 
Duttenhofer  ahiiost  sinmltanoously 
produced  a  prismatic  powder,  in  which 
the  sal^wtre  was  incTMsed  in  ijusntity , 
the  sulphur  reduced,  and  Vm  hornt 
charcojil  in  larger  proportion  was  fin- 
ployed.  This  powder  wliich  received 
the  nsme  of  ''Cocoa  powder,"  from 
the  brown  colour  imparted  to  it  bj  the 
semt-chftrred  woody  fibre,  gave  a  con- 
siderably lower  initial  strain  and  a 
much  longer  sustained  action  when 
used  in  large  guns. 

Tn  these  powders  not  only  did  the 
change  in  the  proportions  of  the  ingre- 
dients effect  a  considerable  alteration 
in  their  point  of  ignition,  and  rate  of 
combustion,  but  the  intrmiuttion  of 
charcoal  produced  at  a  comparatively 
low  temperature  also  brought  into  play 
other  important  considerations. 

CfmrcfMi/.^The   charcoal    used  in 
making  powder  was  at  one  time  looked 
upon  as  being  practically  pure  carbon, 
but  it  also  contains  certain  proportions 
of  hydrogenand  oxygen  remaining  from 
the  woody  fibre  from  which  it  is  formed, 
and  it  moreover  has  the  property  of 
absorbing  oxygen  and  moisture  with 
OOOsidenible  ripidity  from  the  air,  and 
I  the  parts  which  these  substances  play 
1  in  the  explosion  of  the  powder  are  only 
now  beginning  to  be  thoroughly  under- 
I  stood. 

The  amount  of  hydrogen  present  in 
charcoal  exerts  an  important  inliuenoe 
j  upon  the  ease  with  wnich  it  can  be  ig- 
nited, but  the  pre.«?ence  of  hydrogen 
and  oxygen  also  re<luco«  its  t hernial 
1  value,  so  that  altliough  the  value  of 
I  pure  osrbon  is  equivalmt  to  8080 
themml  units,  the  thermal  value  of 
^  the  cliarcoal  usc<1  for  powder  making 
I  rarely  exceeds  6600. 
I    Where  it  is  important  to  retain  a 
j  certain    proportion   of    moisture  in 
powder,  low  burnt  charcml  is  (»f  the 
I  greatest  value,  and  the  straw  uvrbou- 
1  ised  by  superheated  steam,  wiikh  was 
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UMd  in  the  ooooa  powder,  pkyed  a 

mo6t  important  part  in  imparting  to 
the  densely  pressed  prisma  suiiicient 
hydroscopic  power  to  enable  it  to  hold 
the  necesHJiry  pt  rceiitat^e  of  moisture. 

Prism  Poiodfr. — The  intnxluction 
of  the  cocoa  powder  whs  a  great  ad- 
vance, but  with  the  heaviest  guiu  it 
became  necessarv  to  obtain  even  slower 
combustion,  and  by  slight  modifications 
in  composition,  tlie  present  service 
powders  known  as  S.B.C.  and  E.X.E. 
prim  were  introduced. 

The  E.X.E.  is  used  in  the  6-inch 
breech  loading?  and  H.M.L.  guns, 
whilst  the  S.B.C.  is  employed  in  the 
68  and  110  ton  guns. 

The  E.X.E.  prism  is  dintniguiahed 
by  its  slate  colour  and  by  a  gn)ove 
moulded  round  the  core,  whilst  the 
8.B.O.  prinn  ia  recogninble  fay  its 
brown  colour  and  by  a  ctronlar  inden- 
tation round  the  core. 

In  making  the  new  prism  powders 
the  ingrediente  are  flint  aoourately 
wcighe^l  out,  allowance  being  made  for 
the  moisture  present  in  the  refined 
saltpetre,  and  are  then  mixed  iu 
diajgm  of  from  60  to  60  pounds  in  a 
gim  metal  drum,  which  contains  arms 
revolving  in  an  opposite  direction  to 
the  drum  itself.  The  mixture  is  tlien 
paand  through  a  copper  oeve  to  make 
sure  that  no  solid  foreign  material  ia 
present,  and  \n  then  called  ' '  green 
charge."  This  is  now  taken  to  the 
inooqMirating  mill,  which  coorista  of 
tUD  iron  or  stone  cnlge  runners  weigh- 
ing from  three  to  four  tons,  whicli  re- 
▼olve  on  a  bed  matle  of  the  same 
material  aa  the  runners  themsdves, 
and  having  a  sloping  rim.  The  run- 
ners are  worked  by  machinery  from 
below,  and  make  seven  to  eight  revolu- 
tioos  per  minute. 

The  green  chai^  is  placed  on  the 
bed  of  the  mill,  and  is  moistened  with 
a  very  small  quantity  of  distilled  water, 
to  prevent  any  of  the  chaise  escaping 
aa  auit,  and  sJao  to  aid  the  inoorpora* 
tion. 

The  green  ciiai^e  is  milled  for  from 
three  to  eight  hmirs  aooording  to  the 
nature  ol  the  powder,  and  a  worlmiMi 


oonstantly  pushes  the  cliar^e  ft-om  the 
outside  to  the  middle  of  the  l)e<l  plate 
with  a  wooden  shovcr,"  so  as  to  keep 
it  under  the  runners. 

Tlie  incorporating  mills  are  in  a  long 
building  containing  kix  mills,  each  of 
which  is  shut  otf  from  the  next  by  a 
I  partition,  whilst  over  each  mill  is  an 
I  uron  dstem  connected  fay  a  lever  arm 
1  to  a  luri:;*'  wooden  Khutt<'r  wliich  is  ex- 
actly over  the  Ixxl  of  the  mill ;  explo- 
.  siou  of  the  charge  would  raise  the 
shutter  and  deluge  the  mill  fay  upset- 
ting the  tank.    All  the  tanks  work 
on  one  shaft,  so  that  the  uj^ictting  of 
one  would  drown  the  chaises  iu  ail  the 
.  miUs. 

The  mixture,  which  is  now  called 
mill-cake,  is  next  convevetl  to  the 
breaking-dowu  n[iachiue,  where  the 

i  M^P-^**^*  is  phwed  in  a  hof^ier,  and  is 
carried  by  an  ctuHosh  Ixmd  to  the  top 

f  of  the  machine  and  tlu*n  falls  V)etween 
a  pair  of  grooved  rollers  and  afterwards 
between  plain  rollers,  which  faresk  it 
into  what  is  termed  **meal."  Tliis 

I  meal  is  now  piicke<l  in  layers  in  the 
press-box,  and  is  subjected  to  a  pres- 
sure d  70  tons  on  the  square  foot  for 

'  about  fifteen  minutes,  which  rendera 

;  it  exceedintjly  hanl  and  compjict,  and 

.  in  this  couditiun  it  is  caUed  ' '  press- 
oeke."  This  is  granulated  fay  maldng 

I  it  pass  through  successive  pairs  of 
grooved  gun-metnl  rollers,  which  re» 
duce  it  to  the  required  size. 

The  prisms  are  now  made  fay  taking 
the  granulated  press-cake  and  com- 
pressing it  in  a  hydniulic  press  machine 
into  regular  six-sided  prisms.  These 
prisms  are  made  under  enormous  hy- 
draulic pressure  in  phosphor-bronze 

'  moulds,  and  are  perforated  by  a  hole 
through  the  centre,  so  that  when  built 

I  up  in  the  cartridge  the  flame  cm  have 
free  access  frxnn  end  to  end  cf  the 
whole  charge. 

'  Great  attention  is  paid  to  the  stor- 
ing of  tiie  new  forms  d  prism  powder 
— E.X.E.  and  S.B.C— as  the  amount 
of  moisture  in  them  ha^  an  important 

i bearing  upon  tlieir  rate  uf  cxploeion, 
and  tihieyare  dried  first  for  24  hours  at 
92P0^  and  then  for  12  houm  at  60^.» 
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which  leaves  them  witli  from  1'7  to 
2*2  per  cent. of  moiature,  which  ia  the 
nonuit  amount  which  tawc  powders 
retain  imdirotdiiiMyatinoaplwrie  oon- 
ditions. 

A  day'A  production  at  the  Koyal 
Ckwenunent  Factory  is  made  in  many 
machinee,  and  it  is  manifeet  that  not 
only  atmospheric  conditioiiK,  but  alno 
alight  ditferences  in  the  methods  of 
wmk  employed  by  the  different  men 
tending  the  manhinm,  will  make  con- 
Hiderable  differences  in  the  bfitches 
turned  out  by  each  machine,  aud,  if 
unadjuated,  the  batchee  of  powder 
would  ol  nno—ity  gi^  iiT^gnlar  mrolte 
when  used  in  guns. 

In  order  to  overcome  this  the 
batchee  of  powder  are  blended,  that  is 
to  mjt  thft  lemlta  obtained  by  firing  a 
charge  or  changes  from  each  }«tch  are 
carefully  noted,  and  the  priiiuis  from 
each  batch  are  then  mixed  in  such 
proportioM  as  to  give  uniformity  in 
the  result!  obtMned  firooi  tha  whole 
output. 

ikngiUtM, — Great  attention  is  alao 
paid  to  the  density  of  these  powdeiVi 
any  decrease  in  dcnaitgr  *^"*^***g  to 
increaee  the  preosure. 


DeMttgr. 

Velocity. 
PettpOTaM. 

Tom  par  m.  Id. 

1-700 

2066 

17-6 

1-800 

1944 

14-6 

1-820 

1804 

12-7 

The  way  in  which  powder  bums  is 
influenced  to  a  great  extent  by  the 
oonditknu  under  which  it  is  ignited  ; 
if  some  powder  is  placed  in  a  cylinder 
and  touched  with  a  hotwire,  it  catchcn 
fire  and  bums  with  a  "  puff,"  but  if 
the  powder  it  heated  in  a  test  tube  at 
a  certain  temperature,  it  explodes. 
In  the  one  case  the  combufition  spreads 
from  grain  to  grain,  whilst  in  the 
■eoond  ease  the  whole  mass  is  heated 
to  a  high  temperature,  and  the  increase 
in  mf)idity  in  burning  is  luaiiifestoil 
by  exploaion.    VariaUon  in  pressure 


}m8  a  considerable  influence  up>n  the 
rate  at  which  powder  will  burn,  aa 
midflr  low  preasuro  the  flame  frt>m  the 
powder  escapes  so  npidlj  that  its 

power  of  passing  on  the  combustion 
from  grain  to  grain  becomes  aeriouslj 
I  impairad. 

i    Gun-Cotton.— In  the  manufacture 

of  gun-cotton,  the  beat  white  cotton 
waste  only  is  used,  and  is  suppUed 
free  from  all  grease  and  dirt,  which 
haa  been  previously  extnicted  by  boil- 
ing it  witn  dilute  alkaline  (Solutions  ; 
this  is  important,  as  if  any  greasy  or 
reeinous  subatancea  remained  in  the 
cotton,  they  would  form  compounda 
with  the  acids  employed,  which  would 
be  liable  to  cause  decompoBitiou. 

The  cotton  ia  firat  picked  over  by 
handL  all  foreign  aubstsnosa  being  re> 
moved,  and  it  in  then  passed  through 
the  ''teasing  machine,"  in  which 
roUera  bearing  iron  teeth  rotate  aud 
tear  up  any  knots  or  lumps  which  may 
exist  ill  the  waste ;  after  this  it  is 
passed  through  the  "cutting  machine," 
which  chops  it  into  pieces  not  exceed- 
ing 2  in.  in  length.  It  any  moasturs 
were  present  in  the  wa.st»>.  it  would 
cause  evolution  of  heat  on  (iij)j»iug  it 
in  the  acids,  the  cotton  hi  therefore 
dried  by  passing  it  through  a  chamber 
heateil  to  about  83"^  C,  in  which  the 
cotton  placed  on  endless  bands  travels 
backwuxls  and  forwards  for  about  20 
minutes  ;  it  is  then  weighed  up  into 
lots  of  ij  11).,  called  a  charge,  and  is 
placed  in  an  air-ti^^ht  Ikjx,  to  k«H,'p  it 
dry  until  it  has  cooled  dowu  aud  is 
ready  for  dipping. 

The  mixture  of  acids  coniista  of  one 
,  part  by  weight  of  nitric  iw  id  of  specific 
gravitv  1 '  52  to  three  parts  by  weight  of 
j  2*45  by  volume  ol  sulphurio  sdd  of 
specific  gravity  1*84.    These  are  mn 
,  in  the  right  proportions  into  a  mixing 
I  taixk  fitted  with  a  hd,  through  an 
opening  in  which  they  esn  be  tho- 
roughly mixed  by  mojins  of  a  stirrer, 
worked  lnvckwanls  aud  forwards  for 
I  some  minutes.    Mixing  the  adds  ia 
attended  Inr  evolution  of  a  oonsideiBble 
amount  of  heat,  and  the  mixture  ia 
:  allowed  to  stand  until  thorough^ 
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cool,  when  it  is  run  into  a  dipping 
pan,  a  fuuall  cast-irou  tank,  holdiiur 
aboat  220  lb.  of  tlia  mSxtd  wMt,  ana 
surrounded  on  tho  outdde  by  ninmng 
water,  in  order  to  guard  against  rise 
of  temperature  during  the  formation 
d  the  gun<ooUoii,  wmdi  would  tend 
to  iniOrwOT  tiM  percentage  of  collodion 
cotton  present  in  the  finished  product. 

The  charge  of  1|  lb.  dry  cotton  is 
DOW  taken  its  tin,  and  is  stimd 
as  quickly  as  possible  into  the  mixed 
acida,  in  which  it  is  allowed  to  remain 
5  or  6  minutea,  it  is  then  lifted  on  to 
a  perforated  shelf  at  one  end  of  the 
dipping-pan,  and  the  Uuge  excess  of 
aciOB  squeezed  out  by  a  plate  worked 
by  a  lever.  The  1 J  lb.  of  cotton 
which  has  absorbed  H  lb.  of  acids,  is 
now  transferred  to  an  earthenware  pot 
fitted  witli  a  cover,  the  pot  being  placed 
in  running  water  to  prevent  any  rise 
in  temperature,  and  the  chai^  remains 
under  these  conditioas  lor  upwards  of 
24  hours,  when  the  excess  of  acids 
present  completes  the  conversion  of 
the  cotton.  The  next  step  is  to  get 
rid  the  firse  aeids  which  are  still 
present  in  quantity.  To  'lo  this  the 
contents  of  six  \nits  are  tmnsf erred  to 
a  centrifugal  machine,  consisting  of  a 
psdbrating  fami  cylinder  made  to 
rotate  at  a  rate  of  1200  revolutions 
per  minute,  ulKmt  10  lb.  of  acids  being 
in  this  way  separated  from  each  charge 
of  cotton. 

The  converted  cotton  is  now  placed 
in  a  cistern  of  water,  where  it  is  kept 
continually  stirred  in  running  water 
until  it  no  longsr  tsetes  acid  to  the 
tongue.  The  gun-ootton  is  now  again 
wrung  out  in  a  centrifugal  machine, 
and  is  then  boiled  for  5  davs  in  wooden 
tasks  heated  hy  steam  oous,  the  water 
is  wrung  out  as  before,  and  finally  the 
gun-cotton  should  Ik;  ho  far  fnH>  from 
Mid  that  it  does  not  redden  blue 
litmus.  The  gim-cotUm  is  now  re- 
duced to  pulp  in  a  machine  of  the 
same  construction  as  a  paper-maker's 
*'  hoUander,"  in  which  the  fibre  sus- 
pended in  water  is  made  to  continually 
}}ti!in  between  a  bed-plate  and  a  roller, 
both  being  armed  with  knives,  and 


aft«r  being  pulpe<l  for  5  hours,  is  re- 
duced to  a  very  hue  state  of  division, 
and  then  passed  tiutmgh  a  pipe  into 
the  "poaching  machine."     This  is 
another  large  oval  tank  in  which  j>addle 
wheels  keep  the  pulp  constantly  agi- 
tated with  a  lame  Tolume  of  fresh 
water,  whioh,  owmg  to  the  fine  state 
!  of  division  of  the  pulp,  thoroughly 
I  washes  every  portion  of  it.    After  6 
liouft  in  the  poacher,  samples  of  the 
I  pulp  are  tested,  and  if  the  require- 
ments of  the  tests  are  .satisfied,  enough 
lime  water,  whiting,  and  caustic  soda 
{  — sodk}  hydrate— are  mixed  within  to 
.  leave  between  1  and  2  per  cent,  of 
I  free  alkali  in  the  finished  gun-oottoa. 
I  The  pulp  is  now  drawn  up  by  means 
of  a  vacuum  pump  into  an  iron  reser- 
I  voir,  called  the  "anuflT  cheat,"  in 
which  revolving  arms  keep  the  pulp 
from  settling,  and  from  which  niea- 
'  sured  quaotitisa  can  be  run  off  into 
moulds,  the  bottoms  being  made  of  a 
'  very  fine  wire  gauze,  that  allows  the 
water  to  pt8s  through  but  keeps  back 
'  the  fine  pulp,  the  filtration  being  aided 
by  the  action  of  a  partial  vacuum 
maintainoil  Ik'Iow  the  moulds. 
I     When  most  of  the  water  haa  been 
'  in  this  way  separated,  hydraulic  pres- 
\  sure  of  about  34  lb.  on  the  square  mdK, 
'  is  brought  to  bear  upon  the  »emi-edid 
pulp,  which  expels  a  large  proportion 
of  the  remaining  water,  and  renders 
the  blocks  sufficiently  hard  to  bear 
careful  handling.    The  moulded  gun- 
cotton  is  now  taken  to  the  "  press- 
house,"   where  it   is   subjected  to 
hydraulic  pressure  of  about  5  tons  on 
the  square  inch,  which  reduce.-^  it  Uy 
one- third  of  its  original  bulk,  making 
it  so  hard  tlmt  it  does  not  perceptibly 
yield  to  the  pressure  of  the  finger, 
and  when  dry  will  just  sink  in  vrater. 

During  the  proce.-*.«i  of  manufacturing 
gun-cotton,  every  precaution  is  taken 
toprevent  any  great  rise  ot  temperatura 
during  the  period  when  the  cotton  is 
in  contact  with  free  acid,  which  would 
lead  to  decomposition  of  the  gun- 
cotton  with  evolution  of  large  quan- 
tities of  red  furnPH  -  oxides  of  nitrogen 
*  the  formaliuu  of  oxalic  acid  and 


Digitized  by  Google 


Explosives  :  Gun-Cotton 


225 


oUmt  productfl,  wlifli^  even  »  matSi 

me  in  temperature  increases  the  pro- 
portion of  collodion  cotton  preaent, 
•ad  eo  dotraots  from  the  value  of  the 
finished  product.  In  the  second  itege 
of  the  manufacture — from  the  removal 
of  the  superfluous  acid  in  the  centri- 
fngel  wringing  maohiiie  to  tiw  monld- 
ing  ni  the  Uocks,  the  object  of  all  the 
operations  is  to  thoroughly  free  the 
converted  fibre  from  every  trace  of 
free  eoid,  and  it  bee  been  oondoaively 
proved  that  it  was  to  e  greet  extent 
owing  to  the  retention  of  free  acid 
that  the  explosions  which  attended 
tike  eerly  manufacture  of  gun-oofebm 
were  due.  Cotton  when  examined 
under  the  microscope  is  seen  to  con- 
sist of  minute  tubes,  which  diuing 
inmiernon  in  the  mixed  adds  become 
filled  with  them,  and  the  leet  traces 
cannot  be  removed  by  any  ordinary 
rinsing  process  such  as  was  at  first 
considered  sufficient,  and  when  such 
impure  gun-cotton  is  packed  in  cases 
chemical  action  is  mamtained  by  the 
traces  of  acid  present,  the  heat  gener- 
ated being  confined  to  the  centre  of 
the  mass  by  the  non-condueting  pro- 
perties of  the  cotton  surrounding  it  ; 
the  action  increases  very  rapidly  with 
the  rise  of  temperature,  and  a  point 
ie  eoon  reechea  at  which  the  gun* 
cotton  becomes  ignited.  The  liability 
to  spontaneous  decomposition  is  much 
increased  when  cotton  which  has  not 
been  thoroughly  deeaed,  or  whioh 
contains  any  fatty  or  re.sinous  matter, 
is  used,  and  also  by  the  presence  of  a 
large  proportion  of  collodion  cotton, 
whioh  ie  not  eo  eteUe  ••  the  oom- 
pletely  nitrated  product. 

This  latter  cause  undoubtedly  was 
a  source  of  danger  in  the  gun-cotton 
firat  menulwtwed.  Thie  wee  not 
left  long  enough  in  contact  with  the 
acids,  so  that  complete  conversion  of 
the  whole  of  the  cotton  had  not  taken 
place  and  lome  leee  stable  products 
were  present.  The  finished  gun- 
cotton  is  tested  and  tlie  amount  of 
alkalinity  determined  ;  the  alkaline 
matter  present  should  not  be  lose  than 
0*5  per  cent,  'or  more  than  2  per  eent. 
2 


Having  tested   the  finished  gun- 
cotton  for  alkaline  matter,  it  is  dried 
I  at  a  low  temperature  and  tested  for 
evolution  of  add.   This  is  done  hj 
I  taking  a  small  portion  of  the  flnefy 
divided  substance  and  placing  it  in  a 
1  test-tube  with  a  piece  of  test  paper, 
I  moistened  with  »  ndztnre  of  potMrie 
iodide  and  stardh,  and  then  gently 
heating  the  tube  in  a  water  bath  at  a 
I  temperature  of  66°  C.    No  discolour- 
I  ation  of  the  p^ier  must  take  pboe  for 
at  least  10  minutes.   If  there  is  any 
'  free  acid  present,  nitrous  fumes  will  be 
evolved  which  will  attack  the  potassio 
iodide,  Uberathig  iodine,  which  «t 
once  gives  an  indication  hj  fomlug 
the  blue  iodide  of  starch. 

The  percentage  of  collodion  cotton 
present  is  next  determined  by  treating 
a  OMoAillj  weighed  sample  of  the 
gun-cotton   for  some  hours  with  a 
I  mixture  of  alcohol  and  ether,  which 
dissolves  the  collodion  cotton  but  not 
I  the  fully  nitrated  prodnet.  When 
i  50  grains  of  the  gun-cotton  are  treated 
1  in  this  way  for  '6  hours,  with  frequent 
I  shaking,  with  4  os.  of  a  mixture  of 
i  2  parts  by  volume  of  ether  and  1 
I  volimie  of  alcohol,  the  loss  of  weight, 
j  due  to  collodion  cotton  dissolved  out 
I  from  it,  should  be  very  small.  Un- 
I  converted  cotton  oan  be  detected  bj 
treating  the  gun-cotton  with  acetic 
I  ether,  which  dissolves  the  converted 
but  not  the  unconverted  cotton  fibre. 
I    Qttn-cotton  diflhrs  very  widely  frtnn 
gunpowder  in  its  properties,  requiring 
a  much   lower  temixrature   for  its 
ignition,  as  gunpowder  has  to  be 
I  heated  to  a  temperature  of  at  leeet 
250°  C,  whilst  gun-cotton  will  often 
take  tire  at  136°  C,  and  invariably 
does  so  below  204°  C.  Ouu-cotton 
'  oan  be  fired  hj  striking  it  with  a  steel 
hammer  on  an  anvil.    The  explosion, 
however,  is  confined  to  the  portion 
j  struck,  but  it  is  very  difficult  to  ignite 
powder  in  this  way.    The  rate  at 
j  which  gun-ootton  bums  is  dependent 
upon  the  mode  of  its  ignition,  and 
j  the  conditions  under  which  it  is  placed. 
A  pieee  of  loose  gun-ootton,  plaoed  on 
I  the  band,  and  tonohed  with  n  hot 
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glaH8  r(xi,  burns  ftway  so  rapidly  that 
tne  skin  ia  not  ticorchud  or  burned,  j 
For  ihe  wow  re— on,  »  piece  of  gim- 1 
cotton  can  l)o  fired  upon  a  small  pile 
of  gunpowder  without  igniting  the 
powder,  and  grains  of  powder  can  in- 
deed be  wrapped  up  in  sun-ODtton  eod  • 
the  gun-cotton  ignitea  witlioiit  the  | 
powder  being  burnt.  ' 

Bapid  as  this  combustion  is,  how-  | 
ever,  it  ooonpiee  an  appreciaUA  time,  i 
as  may  be  8ccn  by  igmting  a  train  of 
loose  gun-cotton,  which  takes  several  j 
seconds  to  burn  a  few  feet,  giving  at 
the  aame  time  a  large  flama.  If  gun- 
ootton  be  confined  at  the  moment  of 
ignition  this  flame  is  forced  back  into 
the  mass,  and  by  rapidly  heating  it 
Migt  it  to  tbe  point  at  wliieli  eom- 
boition  passes  mto  explosion,  and 
prior  to  1868,  when  gun-cotton  was 
required  for  destructive  purposes,  it 
wae  alwaya  confined  in  etrong  eaeea, 
but  in  that  year  Mr.  E.  0.  Brown,  of 
Woolwich,  discovered  that  when  a 
detonating  fuse  was  exploded  in  con- 
taot  with  oompreeeed  gun-ootton,  the 
unoonfined  mass  at  onoe  exploded  with 
enormous  violence,  and  this  discovery 
of  the  possibility  of  detonating  gun- 
cotton  marks  the  second  great  stage 
in  the  history  of  the  subatanoe. 

The  fact  that  certain  unntable  com- 
pounds could  be  caused  to  uudemo 
mitantawooe  deoomporition  hj  the 
aympathetio  vibration  set  up  in  them 
by  a  sharp  explosion,  either  m  contact  ' 
with  or  close  to  them,  had  been  pre-  « 
viooely  known,  and  Noble  had  exploded  I 
nitro-glycerine  by  detonation  aome  { 
years  preWously,  but  another  new  and 
most  important  fact  was  discovered 
nearly  at  the  aame  time,  namely,  that 
gun-cotton,  when  wet,  and  containing 
16  to  29  per  cent,  of  wat<;r,  could  be 
detonated,  and  gave  even  better  results 
than  when  dry,  provided  that  a  small 
portion  of  dry  gun-cotton  was  placed 
m  contact  witli  the  detoiiatiii<^-fuze, 
the  explosion  of  this  portion  ensuring 
the  detonation  of  the  wet  mass. 

Tike  great  importance  of  this  dis- 
covery i.-^  seen  when  one  considers  that 
the  sudden  conversion  of  the  solid 


mass  into  pu^eouH  constituents  endows 
gun-cotton  when  explodud  in  this  way, 
wHOk  an  enormona  destmotive  power, 
which  is  as  great  when  the  explosive 
is  free  as  when  it  is  confined,  and  that 
although  it  can  be  detonated  when 
wet,  in  thia  condition  it  ia  not  inflam* 
mable,  and  that  a  hole  may  be  bored 
through  a  block  of  wet  gun-cotton 
with  a  red-hot  iron  without  inflnTning 
it,  a  iMt  which  rendem  it  tlw  Mltoat 
explosive  we  possess,  as  it  can  be  stored 
wet  in  closed  vessels  and  dried  as  it  ia 
required  for  use,  or  even  used  wet  with 
a  amall  primer  of  dried  gun-cotton. 

If  dry  compressed  gun-cotton  is 
ignited  by  touching  it  with  a  hot  rod, 
it  burns  away  with  a  fierce  flame,  but 
without  ezploBOn,  but  if  larger  quan- 
tities were  ignited  in  this  way,  the 
portions  first  burning  would  quickly 
heat  up  other  parts  of  the  mass  to  the 
temperature  at  which  comboaticn  be- 
comes explosively  vapid,  and  as  soon 
as  this  point  wa.s  reached  detonation 
of  the  whole  mass  would  take  plaoe. 

The  great  inoreaae  in  eflbet  gained 
by  detonating  such  explosives  as  gun- 
cotton  arises  from  the  enormous  in- 
crease in  rapidity  of  explosion.  A 
train  of  ordinary  gun-cotton  fired  bgr 
a  hot  rod  takes  several  seconds  to 
burn  a  distance  of  a  few  feet,  but  if  a 
train  of  compressed  gun-ootton  waa 
fired  hf  detonation,  the  oxploaion 
would  travel  at  the  rate  of  200  miles 
a  minut«.  When  gun-cotton  is  fired 
by  touching  it  with  a  red-hot  rod,  ita 
combustion  occupies  an  appredaUe 
time,  and  the  gaseous  products  evolved 
have  time  to  find  space  for  tlu'mselves 
in  the  surrounding  air.  If,  however, 
detonation  be  employed,  the  oon  version 
of  the  solid  into  an  enormously  in- 
creased volume  of  gas  takes  place  in- 
stantaneously, and  the  atmospheric 
pressure  forms  just  as  good  a  '*  tamp, 
mg  "  for  the  gun -cotton  as  the  strong 
metalcase><  which  wereemj>loyo<il>efore 
th^rinciple  of  detonutiuu  was  recog- 

In  order  to  detonate  gun -cotton, 

J  fuses  charged  with  mercuric  fulminate 
i  are  now  generally  employed. 
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The  products  formed  during  the  ex- 

ploHioti  of  gun-ootton  vary  so  greatly 
with  the  conditions  under  whicli  it  is 
fired  and  the  proportion  of  ooliudion 
ootton  preMDt,  to»t  any  attempt  to 
constm^  an  equation  must  be  mia- 
leatliiip. 

When  gun-cotton  m  fired  under  oi'di- 
naiy  atmoepheric  preBsure,  the  pro- 
duoki  of  oombufltion  are  found  to  be 
carbon  dioxide,  carbon  monoxide, 
marsh  gaa,  nitric  add,  nitrogen,  water 
vapour,  and  eomefeimestraoee  of  ograno- 
gen  and  hydrocyanic  acid  ;  but  aa  the 
rapidity  oi  explosion  and  the  pressure 
increaHe,  so  the  products  become  leas 
eomplez.  When  detonated,  the  ^ase- 
ona  produeta  of  the  deoompootion 
are — 


Dry  OuQ- 
Cotton. 

Wet  Ona- 
OottsB. 

Carbon  dioxide  . 
CSarbon  monmdde 

Hydrogen     .  . 
Nitrogen  . 
J^larsh  gas 

24-24 
40*50 
20*20 
14*86 
0*20 

32- 14 
27-12 

26-74 
14  00 
None 

100  00  j  100-00 

EstimAtions  of  the  pressure  de- 
veloped by  tlie  detonation  of  gun- 
ootton  differ  greatly  in  value,  Berthelot 
I^adngitaafa^  as  24,000atmo6pheres, 
or  160  toJirJ  on  the  square  iTu  h,  whilst 
other  authorities  estimate  it  &a  not 
much  more  than  half  this  pressure. 

The  experiments  of  Sir  FVederick 
Abel  show  that  the  detonation  of 
moist  gun-cotton  is  rather  quicker 
than  of  dry,  whilst  the  work  done  by 
the  tame  wei^^ht  of  ootton  appears  to 
be  equal  in  either  case.  The  presence, 
however,  of  wnter  in  the  moiat  gun- 
cotton  must  use  up  a  certain  amount 
of  the  heat,  but  this  will  be  accom- 
panied by  an  incroji.se  in  the  volume 
of  the  gasen  owing  to  the  extra  hydro- 
gen hberated.  It  has  been  proposed 
to  aoak  the  gun-ootton  in  paraffin 
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instead  of  water  in  mder  to  get  over 

the  trouble  of  evaporation,  and  thia 

[  has  been  trie<l  with  fairly  .sjitisfactory 

i  results,  but  the  addition  of  a  hydro- 
carbon to  a  substance  abeady  contain- 
ing too  little  osjgen  for  its  complete 
combustion  seems  hardly  advisable. 

Nitroffljj^cerine. — In  the  manu- 
hatan  or  nitroglycerine,  a  mixture  of 
992  lb.  of  nitric  acid,  sp.  gr.  1*48 

1  and  1680  lb.  of  sulphuric  acid,  sp. 

I  gr.  1  *  84,  is  thoroughly  cooled  and 
run  into  IJiemfafng  vat  made  of  chemi" 
oally  pure  lead,  aU  the  joints  of  which 

I  are    autopenously   melte<l  together. 
The  glycerine  is  then  slowly  and  care-  ' 
fully  added  by  means  of  an  injector 
which  regulates  the  rate  of  supply, 

'  whilst  the  whole  charge  is  kept  well 
agitated  by  blowing  air  through  it, 
whieh  not  only  thoroughly  mixes  the 
glycerine  and  the  acids  but  also  pre- 
vents l<x»l  heating.  In  this  way  330  lb. 
of  glycerine  are  mixed  in  with  the 
acids,  the  process  taking  about  an 
hour,  and  every  precaution  is  taken  to 
prevent  the  temperature  rising  alwve 
a  hmit  of  22°  C.  (yi-a^'F.),  the  mix- 
ture being  cooled  by  cold  water,  which 
is  run  through  a  cofl  of  lead  pipes 
insidf  the  vat.  If  by  any  chance  the 
temperature  should  rise  to  a  higher 
limit,  a  valve  in  the  bottom  of  the 
vessel  eSD  be  opened,  and  the  whole 
charge  run  into*  tank  of  water  placed 

i  below  it. 

As  soon  as  the  nitrating  is  com- 
pleted, the  ohaige  is  run  into  a  second 
leail  tank  or  vat,  aiid  allowed  to  stand 

I  for  an  hour,  when  the  nitroglycerine 

I  separatee,  and  rises  to  the  top  of  the 
mixed  acids.  When  the  separation  is 
comj)lete(l,  the  acids  are  drawn  off,  and 
tlie  nitroglycerine  is  run  otr  into  lea<l 
vessels,  where  it  is  first  washed  with 
water  and  then  with  a  solution  of  soda. 
The  washing  process  is  then  repeated 
three  times  with  hot  water  and  soda, 
and  after  separating  from  the  wash 

I  water  is  filtersd  through  table  salt  and 

'  run  into  the  store  tanks. 

j  Nitroglycerine  soprepvred  is  an  oily 
colourless  liuuid,  which  iuis  nu  odour 

>  and  is  insoluble  in  water,  althou^  it 

«  2 
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rapidly  dissolves  in  ether,  benzol,  wood 
spirit,  and  hot  alcohol,  and  from  the 
soluliua  80  formed  can  again  be  pre* 
cipitetad  on  dilntioii  with  vwtflr. 

It  has  a  violent  aibet  upon  the 
system,  acting  in  larp^  doses  like 
strychoiue,  whilst  even  traces  produce 
vertigo,  and  m  it  ii  thmnbtd  through 
the  uin,  people  working  with  it  are 
frequently  at  first  seriously  affected, 
but  after  a  time,  experience  no  ill 
ollbott,  and,  it  ia  nid,  pwrot  s  mora 
than  usually  healthy  appearance. 
When  cautiously  heated  to  100°  C.  it 
slowly  evaporates,  at  200°  C.  it  bums, 
and  dotoDAtas  at  267^0.  Whsn  a 
lighted  match  is  applied  to  it,  it  burns 
quietly  away,  and,  when  the  light  is 
removed,  the  flame  generally  goes  out ; 
indeed  a  lighted  match  may  DO  oztin* 
goishod  hj  plungiiig  it  into  nitro- 
glycerine. It  is,  however,  detonated 
faty  a  sudden  blow,  or  by  heating  it  to 
267^0.  HitfqgjyoMina  heeomee  solid 
at  4°C.,  but  so  much  depends  upon 
the  length  of  exposure  to  cold  tnat 
this  may  happen  at  from  +8^C.,  to 
-U^O.,  and  hi  this  oooditioii  it  is 
oomparatively  inert,  hsnoe  it  It  neoee- 
sary  to  thaw  it  before  use,  an  operation 
attended  with  considerable  risk.  It  is 
stated  that  the  ezpoeore  to  tha  direct 
rsje  ot  the  sun  will  convert  it  into  a 
very  unstable  and  explosive  sulwtAnce, 
and  also  that  the  presenoe  of  ozone 
will  sometimes  oause  its  spontaneous 
dooompceition* 

Dynamite. — The  nitroglycerine 
preparations  to  which  Nobel  gave  the 
name  of  dynamite  may  be  div^ed  into 
two  classes ;  first,  thoeecontaining  non- 
explosive  absorbents  ;  and,  secondly, 
those  with  explosive  absorbents,  the 
majority  of  these  will  be  considered 
under  tha  huading  of  Uasting  azplo- 
sivea. 

When  firsit  working  in  this  direction 
in  1866,  Nobel  uaad  charcoal  as  an 
ahsorhent  fbr  nitruglyeeiina,  and,  en- 
couraged by  the  success  of  his  experi- 
ments, tried  various  otlier  IxkHcs  wliich 
were  capable  of  taking  up  and  holding 
thanitrog^oerinB,  and  he  came  to  the 
oondlneion  that  tha  infiiBOrial  earthflrst 


found  at  Oberlohe,  in  Hanover,  gave  the 
most  satisfactory  results.  This  earth 
consisted  of  the  remains  of  diatoms, 
and  contained  96  ^  oent»  of  tSXkm, 
which  is  so  finely  divided  as  to  be  free 
from  any  grit,  and  which,  after  having 
been  heated  to  a  moderate  temperature 
to  nmoya  moistmvand  oi^ganio  matter, 
can  be  ground  and  sifted. 

This  substance  is  called  kieselguhr, 
and  is  mixed  with  three  times  its 
wdght  of  nitrog^oerina,  the  mizture 
being  made  by  hand-kneading.  It  is 
sometimes  squeezed  by  hand  through 
the  meshes  of  a  coarse  sieve,  and  some- 
times is  foroed  oat  of  a  msital  tuba  hjr 
means  of  a  peculiarly  constructed 
Archimedean  screw,  the  resulting  mass 
being  cut  into  lengths  to  form  car- 
tridgee  of  tha  requirad  siae. 

During  the  mixing  of  tha  substance, 
8  per  cent,  of  sodic  carbonate,  baric 
sulphate,  mica,  talc,  ochre,  and  ammo- 
nimn  oarbonataara  aUowad  to  ha  added 
to  it.  Tliis  suhetance  is  generally 
known  by  the  name  of  dynamite  No.  1. 
In  the  large  factory  at  Ardeer,  tha 
kiaselguhr  employed  oomee  from  Ahar- 
daensbire,  and  is  of  considorable  purity 
containing  98  per  cent  of  silica,  whilst 
in  France  a  similar  earth,  called  "  Ban- 
danita,"  is  employed. 

The  finished  dynamite  is  a  semi* 
plastic  substance  of  a  reddish -brown 
colour  containing  75  per  cent,  of  nitro- 
glycerine, and  has  a  specific  gravity, 
as  made  at  Ardeer,  of  about  I'o. 
Fnder  normal  conditions  dynamite  can 
be  set  fire  to  by  the  applLation  of  a 
flame,  and  even  when  in  oonatdarabla 
quantity  can  be  burnt  in  this  waj 
without  explosion,  but,  like  nitro- 
glycerine, if  the  temperature  rises 
above  a  certain  limit,  the  combustion 
increases  in  rapidity  until  the  tempera- 
ture of  detonation  is  reached. 

Dynamite,  like  nitroglycerine,  freezes 
at  a  temperature  uf  abuut  4°  C.  The 
frosen  cartridges  are  less  sensitive  to 
shock  and  detonation,  and  therefore 
have  to  \yc  thnwed  before  use  for 
blasting  purpose^!,  and  it  has  been 
found  that  frozen  dynamite  hums 
very  slowly,  tha  first  portion  of  tha 
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hflftt  being       to  thaw  tlMrabituim 

before  combustion  takea  place,  but  the 
burning  frozen  dynamite  cartridges  are 
much  more  likely  to  explode  than 
when  the  dynamite  ii  in  its  onliDary 
state. 

Carbodynamite.  —  One  of  the 
great  troubles  with  kieeelguhr  dyna- 
mite is  tliat  under  certain  oondittmui 
■omeof  the  nitrof^ljcerine  will  exude 
from  it,  this  beinp  specially  the  case 
when  wet  or  placed  in  water,  and  in 
1 866  Mr.  Welter  Raid  utflieed  the  idee 
of  rrM^^^ng  dynamite  in  which  low 
burnt  charcoal  made  from  cork  rich  in 
hydrogen  is  used  as  the  absorbing 
matenel  insteed  of  kieeelguhr,  and  the 
absorUng  power  of  tJiis  charcoal  is  so 
great  that  a  dynamite  am  be  made 
oontaining  only  10  per  cent,  ol  the 
oork  oherooal  eiad  90  per  cent,  of  the 
nitrog^foerine,  which  ib  retained  with 
such  power  by  the  al>t«orbent  nature 
of  the  inert  material  that  it  can  be 
kept  for  years  under  water  without 
lohiog  ite  nitroglycerine,  whilst  the 
high  percentage  of  explosive  gives  it  a 
greater  iuteubity  of  action  than  is  the 
case  with  the  kieselguhr  dynamite. 

Tfaie  prqiemtion  in  called  carbo- 
dynamite, and  the  inventor  claims 
that  it  can  be  made  absolutely  unin- 
flammable by  the  incorporation  with 
it  of  one^fourth  its  weight  of  water, 
which  can  easily  >)c  kneaded  into  it, 
and  that  in  this  state  it  can  still  be 
exploded  by  the  use  of  a  sufficiently 
powerful  detonator. 

Schultze  Powder. — TheSchultze 
powder  consisted  of  granulated  wood 
which,  after  purification  by  boiling 
with  dilute  sodium  carbonate,  wap 
washed  and  treated  with  a  solution  of 
bleaching  {X)wder  ;  the  mjuss  was  then 
washed,  dried,  and  soaked  in  the 
mixture  of  strong  nitric  and  sulphuric 
adds  for  two  or  three  hours,  the 
temperature  at  the  same  time  being 
kept  as  low  as  possible,  and  after 
getting  rid  of  the  nee  add  in  a  centri- 
rrugal  machine,  the  nitrated  wood  was 
wii,-.iie<l  with  water  until  free  from 
acid,  boiled  with  dilute  sodium  car- 
bonate, end  dried,  after  whiob  it  was 


I  steeped  in  a  solution  of  the  mised 

I  nitrates  of  barium  and  potassium,  and 
again  dried  at  a  low  temy>eniture. 
This  powder  attained  a  coiihiderable 
populuity  for  sporting  purposes.* 

jB.C.  Powder. — Another  powder 
which  became  very  popular  for  sporting 
purposes  was  the  well-known  £.C. 
powder,  wfaidh  was  first  made  by  Mr. 
Reid  in  1882,  and  comdsted  of  gun- 
cotton  incorporated  with  35  to  40  per 
cent,  of  the  mixed  uitratcs  of  barium 
end  potessiiim,  the  mess  bsing  gmnn- 
lated  and  gelatinised  by  means  of 
mixtures  of  ether,  alcohol,  and  benso- 
line,  which  ^ve  a  hard  coating  to  the 
grain.  In  uiis  powd«r  the  presence 
of  gun-cotton  constituted  •  source  of 
trouble,  as  the  action  was  occa*<ionally 
unduly  violent,  and  the  hard  coatinff 
Tssisted  ignition  by  the  flesh,  and 
neosssitateid  the  use  of  a  powerful 
cap. 

In  1888,  the  B.C.  powder  No.  2 
wesfntroduoedl^  Mr.  W.  D.  Borland, 
and  in  this  powder  the  use  of  tme 

gun-cotton  was  entirely  done  away 
with,  the  nitrocellulose  being  com- 
pletely soluble,  and  the  hardness  of 
the  grain  was  obtained  by  trsatment 
with  a  solvent  .containing  camphor, 
which  acted  uniformly  throughout  the 
mass,  whilst  it  left  the  surface  in  a 
slightly  roughened  condition,  which 
euabl^  the  flash  to  vspid^  ignite  the 
.  powder. 

These  powders  gave  veiy  satisfactory 
results  for  sporting  purposes,  and  also 
gave  good  bvllistica  with  smooth-bore 
j  guns,  but  both  the  E.C.  and  Schultze 
!  powder  left  an  ash  which  was  con- 
siderably harder  than  that  afforded  bj 
I  the  old  black  powder,  and  which  in- 
stead of  forming  a  partial  lubrication 
J  for  the  succeeding  shot,  tended  to 
I  ehoke  rifled  guns,  so  interfering  with 
accuracy  in  shooting.   Moreover,  thr'se 
powderri  could  not  he  made  on  a  large 
scale  with  a  su&cieut  dt^p^  of  uni- 

;    •  Slipht  mryllflcatlons  have  from  tJnie  to 
ttaie  be«D  lntnKluc»>il  imo  tb«  ti>anufiictT]r«, 
I  tad  even  within  thf  last  year  I  l  elievr  h  <r  leii- 
I  iac  of  Um  sivliioe  by  ireaune&t  with  ether  aud 
sIssImI  Imm  bcsB  temtsil  tOk 
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fennily  to  fulfil  the  requirtOMiiti  of 

service  powders, 

Smokeless  Powders.  —  The 
smflkslsM  powden  whidi  been 
introduoad  for  use  in  the  small  calibre 
rifles  may  be  rlmiiifind  under  two 
hwfcdingH : — 

1.  T%oee  oomrirthig  of  nitrooaUuloBe 
gelatinised,  with  or  ivitiiout  the  eddi- 
tion  of  nitro-beuzene. 

2.  Those  consiBting  of  nitrocellulose 
gelatinissd  with  nitroglycerine,  to 
whksh  hsTO  been  added  aniline,  eem- 
phor,  vaseline,  and  other  substsnoes  of 
the  same  kind. 

To  the  lint  cls»  belong  the  B.N. 
powder  msnufectured-  by  the  French 
Qovemment  ,  which  coiiHista  mainly  of 
gelatinised  nitrocellulose,  as  also  does 
the  German  Trodiadorf  powder,  the 
surface  of  which  however  is  ooeted 
with  graphite. 

Rifelite  made  by  the  Smokeless 
Powder  Company  apparently  consiBtfl 
of  nitrocellulloHe  made  from  woody 
fibre,  and  geLitini«ed  by  acetone  and 
nitrobenssene,  whilst  the  sporting 
powders  made  fay  this  company  are  of 
much  the  same  character. 

The  Rtissi.iii  snKikclrss  powder  is 
also  nitrocellulose,  converted  into  a 
horn-like  mass  by  a  suitable  solvent, 
end  the  German  amall  arm  powder  is 
of  much  t  he  mme  oharactflr,  oamphor 
also  being  used. 

Two  powders  of  this  class  are  made 
in  America,  one  being  **Indurite,"  in 
which  insolulile  nitrtK-ellulose  is  gelati- 
nised with  nitrt)ljeuiieue,  and  the 
second  the  Dupout  powder,"  of  much  , 
the  aame  oompoeition  granulated  hf  a  | 
special  process. 

The  methods  by  wliich  llie  conver- 
sion of  the  powder  components  into 
the  finished  explosive  is  attained  vary  ' 
considerably,  but  in  most  cases  the 
processes  are  simple,  and  consist  in 
first  kneading  together  the  uitrocellu-  ' 
loae  with  the  advent  in  a  machine  of  ( 
tlic  same  character  as  thuHe  used  in 
large  bakeries  for  kneatliii^  the  dough. 
The.se  consist  of  iron  cases,  in  which 
shafts  rotate  carrying  screw  blades  re- 
volving in  oppodte  direotioni, 


cause  thonniril  incorporation  and 
kneading  of  the  substance  placed  in 
them.  This  operation  might  at  first 
sight  appear  friught  with  aome  danger, 
but  the  mixture  of  the  nitrocelluraee 
with  the  solvent  is  practically  non-ex- 
plosive, so  that  is  no  risk  unless 
actual  flame  is  faroo^t  in  contact  with 
the  mass. 

The  length  of  time  taken  in  the 
kneading  process  varies  from  three  to 
ten  hours,  according  to  the  uaaa  cl 
solvent  which  is  employed,  a  larger 
quantity  requiring  far  les.s  time  than 
waen  only  a  small  quantity  is  used. 
When  this  kneading  and  incorporation 
is  completed,  the  mass  has  a  soft  con- 
sistency, and  L«'  generally  semi-trans- 
lucent, and  is  then  ready  for  moulding 
into  the  form  of  the  finished  powder. 
In  aome  cases  the  maas  is  converted 
into  grains  by  suspendinp:  it  in  hot 
water  and  blowing  steam  into  it, 
which  disintegrates  the  mass,  and 
causes  it  to  become  granular.  In 
other  cases  it  is  squeezed  into  threads 
or  n>lled  out  intt»  .sheets. 

The  largest  proportion  of  the 
powders  are  made  in  this  latter  form, 
the  kneaded  inm^a  l»eing  ixilled  out  into 
sheets  by  m^ns  of  rollers  heated  by 
steam,  so  as  to  drive  out  from  the  mass 
the  solvent,  at  the  same  time  that  the 
tliin  sheet  is  produced,  the  tempera- 
ture employed  of  course  depending 
upon  the  boiling  point  of  the  solvent 
liquid.  Theae  raeeta  are  then  cut  up 
into  small  squares  or  pieces  of  the  re- 
quired size  in  a  cutting  machine, 
whilst  if  the  powder  is  required  rather 
in  the  form  of  cubes  than  in  flat  flakes 
.sevt'nil  sheets  of  the  explosive  are 
^u)K'^imp(Jsed  upon  one  another  and 
luted  together  by  means  of  a  fitting 
cement,  and  the  maaa  is  then  out  into 
the  required  size. 

This  is  necessary,  as  if  the  sheet 
wei-e  originally  made  of  the  required 
thickneas,  it  could  not  be  obtained 
uniform  in  density,  and  would  always 
contiiin  a  number  of  air  bubbles,  whilst 
at  ihcisauie  time  the  solvent  could  not 
be  prorierly  eliminated. 

Bauistite.— In  January  1888,  Mr. 
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Kobal  took  out  a  ptttont  for  using  , 

nitrooelluloee  mixed  with  nitro- 
glycerine, with  or  without  the  addi- 
UoQ  of  a  retarding  agent,  to  form  a 
powdsT  wliidi  ooulo  bo  noBd  upon  §ot 
OM  in  guns. 

It  had  been  foutul  by  experiments 
made  in  Austria  for  putting  blasting 
gelatino  to  mOitary  purposes,  that  | 
this  Bubitance  might  be  exploded  by  : 
the  penetration  of  a  bullet  or  frag- 
ments of  a  shell  into  the  transport  : 
waggon,  and  Colonel  Hess,  whilst  I 
ondMTOuring  to  make  it  less  suscep- 
tible to  accidental  explosion,  fnutid 
that  by  iuoorp(^rat ing  with  the  com- 
ponents a  small  pro^rtionof  camphor, 
and  also  by  increasing  the  proportion 
of  nitro  pun-cotton  u.sed,  the  rapidity 
of  the  explor^ion  uf  the  material  could 
be  reduced,  and  the  product  made  of  | 
a  bom -like  character,  which  had  re*  ■ 
markablo    balliKtic    properties,    and  I 
which  was  uniform  and  piacticallj  ! 
smokeless.  | 

Some  of  the  camphor,  howerer, 
used  in  the  substance  remains  in  it, 
and  thus  being  volatile,  its  evaporation 
causes  modiiicatious  in  the  ballistic 
Hfopatiea  of  the  powder,  and  attempts  | 
nave  been  made  to  improve  upon  thiH 
by  replacing  the  camphor  by  other 
Bubcitancea  which  would  play  the  same 
part  as  the  camphor,  and  which  would  I 
not  Imve  the  same  drawbacks. 

The  powder  so  made  by  Nobel,  and 
known  by  the  name  of  ballistite,  is 
eztSDsinttyusedm  Italy  and  Oermany.  | 
As  manuntctured  in  Italy,  it  contains  I 
equal  j)Hrt»»  of  nitrocellulose  ancl  nitro- 
glycerine, with  the  addition  of  a  ^  per 
oent.  of  anilfaie,  and  when  used  in  the  I 
form  of  threadrt  or  conls  in  calle<l 

Filitc."    The  Gennan  Ulli^tite  con-  i 
taiuti  a  rather  laiger  percentage  of 
nftrocellulose,  and  the  finished  mate-  | 
rial  is  coated  with  griiphitc. 

In  making  the  hillistite,  the  original 
method  wad  to  absorb  the  nitrogly- 
oerino  by  the  collodion  cotton  in  a  | 
vacuum  vessel,  and  lia¥in|;  fn-eesed  out  { 
the  cx«-«f<H  of  nitroglvcenne,  to  warm 
the  remainder  in  ord^^r  to  dissolve  the  i 
collodion  ootton,  but  a  far  simpler 


dofiee  has  since  been  introdncod  by 

Messrs.  Lundholm  and  Sayers,  by 
which  the  solution  of  the  nitrocellulose 
and  the  glycerine  is  rapidly  brought 
about. 

If  the  nitrocellulose  be  slightly 
moistened,  its^  solubility  in  nitro- 
glycerine is  very  greatly  retarded, 
but  if  the  nitrooelhiloee  be  suspended 
with  nitroglycerine  in  warm  water, 
and  the  mass  then  agitated  by  blowing 
air  through  it,  the  incorporation  of 
the  nitroglyoarine  and  the  nitrooottoii 
takes  plsM  with  oonsiderable  rapidity 
at  a  temperature  of  about  60*^  F. 

When  the  incorporation  i^  com- 
pleted, and  the  mass  thoroughly  gela- 
tinised, a  bigo  proportion  of  water  is 
removed  by  presnure,  and  the  m  iss  is 
then  rolled  into  sheets  utuier  heated 
rollers,  and  cut  to  the  required  tdze  of 
flake  and  dried  in  the  usimI  way. 

In  these  powders  the  collodion 
cotton  (dinitrocellulose)  is  employed, 
as  it  was  well  known  that  nitrogly- 
cerine alone  does  not  dissolve  the 
triiiitnx^ellulose  ;  but  whilst  endea- 
vouring to  avoid  slight  imperfections 
which  had  been  noticed  in  the  be- 
haviour of  the  balUstite,  Sir  Frederidc 
Abel  and  Pmfes.-or  Sir  James  Dewar 
found  that  if  trinitrocelluloBcand  nitro- 
glycerine were  mutually  taken  up  by  a 
Bqoid  capable  of  dinolring  them  both, 
on  evaporating  off  the  solvent,  the 
trinitrocellulose  and  the  nitroglycerine 
remained  behind  in  the  most  perfectly 
inocnporated  and  gelatinised  condition, 
and  it  is  to  tins  principle  that  we  owe 
our  English  smokeless  service  jviwder. 
Cordite,  which  contains  58  per  cent, 
of  nitiroglycerine,  37  per  cent,  ni 
trinitrocululoee,  and  6  per  cent,  of 
vaseline. 

Cordite. — The  gun-cotton  em- 
ployed in  tiMiiMnafa^ura  of  cordite  is 

made  at  Waltham  Abbey  by  the  same 
pn>cess  as  descriljed.  the  only  ditrerence 
being  that  no  hme-vrater,  caustic  soda, 
or  whitening  is  added  in  the  last 
"  poaching,"  and  after  moulding  the 
pulp  is  only  subjected  to  a  pressure  r<f 
about  40  lb.  on  the  bquaiu  inch,  and, 
after  the  process,  still  contains  about 
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40  per  cent,  of  moisture,  which  is 
afterwards  "  utoved  "  down  to  0  5  per 
cent,  li  the  gun-oottoQ  had  been 
preieJ  m  in  mddng  torpedo  dlJbt, 
under  a  pres.Hure  of  4000  lb.  to  the 
Bquare  inch,  it  would  have  been  too 
deoiie  to  have  been  afterwards  pro- 
p&rtj  Mttd  upon  by  the  MWtoM  mad 
nitroglyoerme  in  noi^dng  the  cordite. 

After  the  gun-cotton  haa  been  drie<l 
in  the  stoving-houae  at  100°  F.,  it  ii» 
taken  to  the  nitroglycerine  etore  in  a 
ooyered  trough,  and  the  right  propor- 
tion of  nitroglycerine  is  poured  upon 
it,  and  the  two  subatanoet  lightly 
miied  hf  hend  ao  to  enntre  com- 
plete absorption  of  the  nitraf^lyoerine 
oy  the  gun-cotton. 

The  mixture  is  now  taken  to  another 
bonee,  where  it  ii  put  into  •  kniiedfng 
machine,  in  which  slowly  revolving 
blades  incorporate  the  solvent  acetone 
with  it,  and  keep  it  thoroughly  mixed 
■ad  kneedad  wmbt  eolipeiii  eetbn 
it  iwonewlin^,  As  this  action  ap- 
proaches completion,  petroleum  jelly 
or  vaseline  is  added,  and  the  whole 
ohenre  m  moorporated  in  the  nnwhine 
lor  7  hours,  and  is  then  ready  for 
presainiE^.  Strong  gun-metal  cylinders 
are  charged  with  the  mixture  under 
low  hydraulic  pressure,  and  these 
cylinders  are  then  placed  in  fXMdtion 
in  the  pressing  machine,  where  a 
rammer  of  steel  driven  by  a  screw 
presses  upon  the  mixture  &nd  drives 
it  out  through  a  small  hole  in  the 
bottom  of  the  cylinder  as  semi-gelatin- 
ous cords  or  threads  of  the  required 
size.  As  these  leave  the  machine  they 
are  supported  on  a  running  web,  and 
cut  automaticaill}'  into  required  lengths, 
which  are  arranged  for  drjring  in 
shallow  trays.  The  smaller  sizes  are 
wound  on  large  reels,  and  when  these 
are  filled  with  the  conlitc  they  are, 
like  the  larger  sizet^,  tjikon  to  the 
dryiug-huuse  and  exposed  to  a  tem- 
perature of  100^  F.,  which  drives  off 
the  aoet<inc  and  renders  the  threads 
tougher.  The  finished  cordite  is  now 
Men^d  by  uiixing  a  number  of  batches 
together,  and  the  substance  is  then 
MMjr  lor  making  into  cartridgas. 


Acetone,  which  is  used  in  making 
the  cordite  and  also  as  a  solvent  in 
some  other  smokeless  powders,  is  a 
compound  having  the  lonnuk  C,HcO. 
Ii  is  a  colourless  fragrant  liquid,  hav- 
ing  a  specific  gravity  of  0*81  and  boil- 
in£  at  56  *3°  C.  or  133 '  3°  F.  It  is 
inlanunaUe,  and  bums  with  e  hunin- 
ous  flame,  and  will  mix  with  water, 
alcohol,  and  ether.  It  is  essential  toar 
purposes  suchas  the  making  of  smoke- 
Mas  powdors,  that  it  should  be  as  pure 
as  possible,  as  any  traces  of  impurity 
would  probably  Ini  left  l)ehind  on  its 
evaporation,  and  remain  in  the  powder. 
Tbat  used  at  Waltham  Abbs^  baa  a 
specific  gravity  of  0*7965,  and  98  per 
cent,  of  it  duitils  off  b<'t\veen  56  "2 
and  56  *  4°  C.  When  such  acetone  is 
treated  witti  «  0*1  per  cant,  solution 
of  potassium  parmangMiate,  it  should 
retain  its  rose  colour  for  more  tlian  2 
minutes,  and  the  Waltham  samples 
will  generally  do  so  for  nine.  In 
addition  to  this  point,  it  should  not 
have  more  than  0*005  per  cent,  of 
acidity  nor  contain  more  than  0  *  1  per 
cent,  of  aldehyde.  Vaseline  or  mineral 
jelly  used  is  obtained  during  the  dis- 
tillation of  petrt>leum,  and  consists 
mainly  of  portions  distilling  at  tem- 
peratures above  200^  C.  ;  it  has  a 
boiling  point  of  about  278*^0.,  and 
has  lK!en  fs^ven  the  formula  r,,Hj,, 
Cordite  burn.s  when  ignited  in  air  and 
leaves  no  residue,  and  gives  practically 
no  soMrice.  It  is  not  neariy  so  sens^ 
tive  to  percussive  detonation  as  gun- 
cotton,  though  fjerhaps  a  little  more 
so  than  gunpowder,  and  it  is  so  diffi- 
cult to  ignite  in  a  gun  that  a  primer 
of  R.F.G.  black  powder  has  to  be  em- 
ployed. WTieu  a  rifle  bullet  is  fired 
into  cordite,  it  bums  quietly. 

It  is  unaflbcted  by  both  frost  and 
salt  water,  but  when  exposed  for  any 
length  i)f  time  to  the  bitter,  it  is 
better  that  it  should  be  washed  with 
freah  water  and  carafullr  dried  ai  n 
temperature  below  100^  F.  befOfU 
being  stored. 

Sprengel  Explosives.  —  Dr. 
Sprengel  showed  Unt  mixtures  of 
potassium  chlorate  and  such  bodies  as 
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benzine,  petroleum,  and  phenol  could 
be  detonated  and  exploded  with  great 
violence.  This  class  of  explosives, 
nMDed  elter  the  faiTViitar,  **  Sprengel 
explosives,"  has  been  largely  adopted 
for  blasting  pmpoaee,  The  principal 
are : — 

MaekHi'roek,  m  mixture  of  potaa- 
riom  cbknte  and  petroleum,  or,  in 
■ome  cases,  nitrobenzol,  which  ob- 
tvned  notoriety  from  being  the 
material  used  in  the  Hdl-gata  exnlo- 
sions,  when  the  rooks  at  the  mootaof 
Kew  York  Harbour  were  destroyed. 

UeUKq^Ut  a  mixture  of  nitrated  tar 
oils  with  tiie  strongest  nitrie  acid. 

OwidUj  contaimog  picric  acid  and 
nitric  acid,  whioh  are  mixed  just 
before  use. 

RabwrUe^ — The  Sprengel  explosiyea 
have  been  largely  used  for  blaHting 
purposes,  both  abroiwl  and  in  this 
country  \  thotie  used  here  consist  of 
mixtures  of  nitrated  hydrocarbons  and 
ammonium  or  potassium  nitrate. 
Roburite,  introduceil  by  I>r.  Carl 
Roth,  is  a  simple  mixture  of  nitrate 
off  ammonitmi  with  chlorinated  meta- 
di-mtro-bensol.  The  nitrate  of  am- 
monium is  first  dried  and  ground, 
then  heated  in  a  closed  steam -jacketed 
vessel  to  a  temperature  of  80°  C. ,  and 
the  melted  organic  compound  is  added, 
and  the  whole  stirred  until  an  inti- 
mate mixture  in  obtained.  On  cooling, 
the  yellow  powder  is  ready  for  use, 
and  is  stored  is  air-tight  canisters,  or 
is  made  up  into  cartridges.  Owing  to 
the  deliquescent  nature  of  the  nitrate 
of  ammuuium,  the  finished  explosive 
must  be  kept  out  off  oontaet  with  the 
atmosphere,  and  for  this  reason  the 
cartridges  are  waterproofed  by  dipping 
them  iu  melted  wax. 

This  mixture  is  not  exploded  by 
ordinary  percussion,  firing,  or  electric 
sparks.  If  a  layer  of  the  explosive  is 
struck  a  heavy  blow  with  a  hammer, 
the  portion  directly  receiving  the  Uow 
is  decomposed,  owing  to  the  heat 
developed,  but  no  detonation  whatever 
takes  place,  nor  are  these  portions  of 
the  sunstanoe  around  tha  spot  stmok 
in  uaj  waj  eflTected,  wUQst,  u  roburite 


I  be  mixed  with  gunpowder  and  the 
gunpowder  be  then  ignited,  the  latter 
j  explodes  and  scatters  the  roburite 
I  without  feAai^  it. 

)  The  robunte  can  only  be  exploded 
by  a  specially  powerful  detonator,  and 
on  decomposition  the  gases  evolved 
contain  no  combustible  constituents, 

I  but  consist  only  off  osrfaon  dioxide, 

water,  and  nitrogen,  with  a  small 
trace  of  hydrochloric  add  gas,  which 
is  at  once  ooDdiniod  by  this  lirge 
volume  of  water  vapour  evolved,  and 

gives  rise  to  no  inconvenience. 

AmKnoniU  is  another  explosive  of 
this  olsss,  whioh  is  msnuliMstored  from 
ammonium  nitsateand  dinitronaphtha- 
lene,  these  substances  being  blended 
in  the  proportions  to  give,  as  the  pro- 
ducts of  combustion,  carbon  dioxide, 
water  vapour,  and  nitrogen,  but  dur- 

'  ing  the  decomposition  taking  place, 
probably  some  more  complex  action 

!  occurs,  as  small  traces  of  ammonia  can 

'  generally  be  detected. 

Naphthalene,  C,jH,,  which  is  ob- 
tained from  coal-tar,  and  which  is, 

i  perhaps,  better  known  as  the  ''albo- 

I  osrbon,"  emplojed  in  oertain  forms  of 
gas-lamps,  is  acted  upon  with  strong 
nitric  acid,  with  the  replacement  of 

^  two  equivalents  of  the  hydrogen  by  the 

I  NO,  radioal.  The  resulting  compound 
Lb  then  carefully  freed  from  acid,  and 
is  tlien  ready  for  use.  Ammonium 
nitrate,  carefullv  dried,  is  then  incor- 

I  porated  with  it  by  heavy  edge-runners 
m  mills,  which  are  heated  by  -^tpani 
and  which  are  also  fitted  with  arrange- 
ments by  which  the  temperature  of 

I  the  charge  can  be  controlled.  One 
hundred  and  fifty  pounds  of  this  mix- 
ture are  ground  in  this  way  until  the 
required  degree  of  fineness  and  incor- 
poration is  airived  at,  and  the  mixture, 
whilst  warm,  is  passed  through  a 
sifting- machine,  which  separates  any 

i  particles  not  sufficiently  ground,  which 

I  ere  returned  to  the miU.  Theiinished 

'  explosive  Ib  then  ready  for  making  up 
into  cartridges,  and  the  temperature  is 
kept  coustaut  until  the  whole  of  the 
operations  are  finished. 

'    Hie  csrtridge  oases  oonsist  off  solid- 
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drawn  tubes  of  a  lead  and  tin  alloy,  in 
which  the  oompouud  cau  be  kept  from 
tbe  Mtioo  of  the  rtmoephere  upon  tho 
deUqu«0oeiit  auimonium  nitrate,  and 
when  the  cartridge  is  required  to  be 
prepared  for  hring,  a  part  of  the  metal 
tube  at  the  end  of  the  oertridge  m 
oni  off  by  a  special  tool,  and  the  deton- 
etor  with  fuse  attached  inserted,  the 
•oft  metal  of  the  tube  being  p-essed 
tight  round  the  hm.  Tide  subitiuice, 
Uke  roburite,  only  explodes  when  deton- 
ated by  a  etroog  ohMge  of  fulauMle  of 
mercury. 

BeUiU  idiieh  mm  patented  in  1885, 
consiito  oi  a  mistnre  of  dinitrobensene 
with  ammonium  nitrate,  the  latter 
being  kept  rather  in  exoees. 

Smmrm  oomiete  of  ammomttm  ni- 
tnteanddinitrobenaene,  but  from  the 
proportinn  of  nitrate  used  it  is  pro- 
bable that  carbon  monoxide  ia  pro- 
dooed.  Theee  eartridgeB  are  coated 
with  nitntedmui,  in  order  to  protect 
them  from  the  action  of  the  atmo- 
■phere. 

Another  claae  ol  mining  expIoriTes 
ooneisteof  nitrogl^eerine  absorbed  by 

various  substances,  which  will  render 
it  less  liable  to  accidental  detonation. 

Dynamite  No.  1  consiBta  of  nitro- 
glycerine absorbed  by  kiemlgtdir,  and 
this  has  been  discussed. 

Dynamite  No.  2  consists  of  nitro- 
^yoerine  absorV^ed  by  a  mixture  of 
potassium  nitmte  and  eharooal,  the 
whole  being  kept  homogeneoun  l»y  the 
addition  of  1  per  cent,  of  aolid  paraffin 
or  osokerit. 

IdAofraetetir  is  compoeed  ol  nitro- 
glyct'riiio  mixed  witli  an  equal  weight 
of  a  mixture  of  sawdust,  kioselguhr,  and 
baric  nitrate,  and  generally  also  con- 
tuns  a  small  trace  of  aulphnr. 

C'trfxud'f-  consist.'*  of  25  fxirts  of 
nitroglycerine  mixed  with  no  less  tlmn 
40  parts  of  wood  meal,  and  about  34 
nrte  ol  sodic  or  potamio  nitimte,  and 
1  per  cent,  of  sulphur. 

All  the»e  mixtures,  unless*  properly 
protected,  are  liable  to  the  gi-eat  druw- 
nck  of  oooadonally  exuding  nitro* 
glycerine,  esfK'cially  if  water  be  present, 
and  then  they  become  highly  danger- 


ous to  use,  whilst  another  serious  draw- 
back is  their  liability  to  freeze,  which 
win  take  place  hj  continued  expoaure 
to  a  temperatnre  ol  4^0.,  or  evmi 
slightly  higher. 

The  other  class  of  dynamite  exnlo- 
■{▼ee,  namely,  nitroglyoertne  abeoniad 
by  an  explosive  agent,  was  invented 
by  Mr.  A.  Nobel,  who  discovered 
that  nitrated  cotton  would  dissolve 
in  nitroglyeerine  with  the  lormalion, 
of  a  solid  product.  In  pfactioe,  93 
parts  of  nitroglycerine  are  heated 
in  a  copper  water  bath  to  about 
35"^  C,  and  7  parti  ol  nitnled  cotton 
—a  mixture  of  mono-  and  dinitrooeUu- 
lose — stirred  in  gradually.  As  the 
cotton  dissolves  the  mixture  gelatinieea, 
and  on  cooling  solidifies.  Thie  tub* 
stance,  oaUed  **hieeting  galatine,"  ie 
semi-transparent,  of  specific  gravity 
1-5  to  1*6,  and  is  not  altered  by  sub- 
mergence in  water.  It  freezes  at 
40°  G.,but,  unlike  kieselguhr  dynamite, 
it  is  very  easily  exploded  in  thi.s  state 
by  shock.  A  bullet  may  be  hred 
through  a  heap  of  unfrozen  cartridgee 
of  blasting  gelatine  without  any  ex- 
plosion, whilst  similarly  fired  through 
frozen  cartridgee  it  new  fMla  an  ex- 
ploding them. 

Gdaiine  Dynamitemad  gdigniie  era 
prepared  by  adding  potamic  nitrate 
and  wo<xl  meal  to  the  y If^tilW 

in  varying  proportions. 

The  addition  of  4  per  cent,  of  cam- 
phor to  the  blasting  gelatine  increases 
the  solidity,  and  at  tho  same  time 
makes  the  mixture  leas  sensitive  to 
shodL.  A  prepawtion  ie  made  and 
sold  under  the  name  of  camphorated 
gelatine.  Nitromagnit<?,  dynamagnite, 
foroite,  Giant  powder,  V'ulcau  powder, 
Atlaapowder,  Judeon  powder,  Hercules 
powder,  and  Lignin  dynamite,  are  all 
modifications  of  the  aV»ove  forms  of 
dynamite  and  blasting  gelatine  thai 
have  been  need  here  or  ahcoad. 
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Files. 

SHARPENING  AND  RBCUTTINO. 

(1)  For  files  choked  with  grease,  dilt^ 
lead,  solder,  etc.,  make  a  strong 
solution  of  caudtic  soda,  aud  boil  the 
files  in  this.  The  imporitiefl  will  be 
dissolved  out,  after  which  the  files 
should  be  rinHed  in  water,  scrubbed 
with  a  file-card,  then  washed  iii  hot 
wmter,  and  dried  quiddy. 

(2)  For  filcH  ha^"ing  tlie  teeth  choked 
with  metals  such  as  copiH'r  and  brass, 
let  them  be  treated  to  the  soda  solu- 
tion just  referred  to,  then  put  them 
in  a  solution  made  of  1  gal.  of  water, 
into  which  is  mixed  a  pint  of  nitric 
acid,  aud  a  ^  puit  of  muriatic  acid. 
This  piflUe  is  elwm  deanble  for  iUes 
which  have  blunted  teeth,  for  it  has  an 
etcliing  effect  which  roughs  up  tlie 
edges,  aud  makes  them  serviceable.  It 
is  UM  best  plan  to  peas  the  61es  through 
the  soda  solution  after  the  acid  treat- 
ment, to  neutralise  the  add,  and  pre- 
vent lupid  rusting. 

(S)  Todeea  mtm  inunorte  them  in 
panffin  oil  for  12  houn,  then  deiii 
with  a  file-card. 

(4)  Cleanse  the  file  from  all  foreign 
matter,  end  then  dip  it  into  a  aora* 
tion  of  1  part  nitric  add,  3  parts  sul- 
phuric acid,  and  7  part^  wat^r.  The 
time  of  iixmiersiou  will  be  according  to 
the  eartent  the  file  haa  been  wont,  end 
the  fineness  of  the  teeth,  varying  from 
6  sec.  to  5  min.  On  taJcing  it  out  of 
the  mixture,  wash  in  water,  then  dip 
inmilkof  liine;  wmah  off  tiie  lime,  dry 
by  a  gentle  heat,  rub  over  equal  part(< 
of  olive  oil  and  turpentine,  and  finally 
brush  over  with  powdered  coke. 

(5)  Diaaolve  4  ot.  of  aalenitiu  in 
1  qt.  of  water,  aud  boQ  the  fllea  in  it 
for  hjilf  an  hour  ;  then  remove,  wash, 
and  dry  them.  Now  have  ntajf,  in  a 
l^aea  or  stoneware  ▼esael,  1  qt.  of 
rain-water,  into  which  you  have  slowly 
adde<l  4  oz.  of  best  sulphuric  acid,  and 
keep  the  proportions  for  any  amount 
need.  Immerse  the  files  in  tikis  prepa- 
ration for  from  6  to  12  tuours,  aooora* 


ing  to  fineness  or  coarseness  of  the  file ; 
then  remove  ;  wa^h  them  clean,  dry 
quickly,  and  put  a  Uttle  sweet  oil  on 
wem  to  corer  the  surface.  If  the 
files  are  coarse,  they  will  need  to 
remain  in  alwut  12  hours,  but  for  fine 
files  6  to  h  hours  is  sufficient.  This 
plan  is  applicable  to  blacksmiths',  gun- 
smiths', tinners',  coppersmiths*,  and 
machinists'  files.  Ctipper  and  tin 
workers  will  only  re<juire  a  short  time 
to  take  the  articles  out  of  their  tiles, 
aa  the  soft  metals  with  which  they 
become  fdled  are  soon  dissolved. 
Blacksmitlis' and  saw-mill  files  require 
full  time.  Files  may  be  recut  three 
timea  by  this  proeess.  TIm  liquid 
may  1m;  usotl  at  different  times  if 
required.  Keep  it  away  from  i^j|Hf^f|^ 
as  it  is  poisonous. 

(0)  In  giving  worn  files  Hie  aeid 
treatment,  they  are  first  freed  from 
grease  by  scratch-brushing  with  the 
use  of  potash  or  soda  lye.  They  are 
then  laid  in  an  oblong  box  of  a  mate- 
rial not  attacked  by  adds,  a  few  g^ass 
rods  or  varnished  sticks  of  wood  being 
first  placed  upon  the  bottom.  The 
filee  being  laid  alongside  eaoh  other, 
sufficient  cold  water  to  cover  them  is 
pouretl  into  the  box,  one-eighth  part  of 
concentrated  nitric  add  is  then  added, 
and  after  ndzing  water  and  aoid  bj 
moving  the  box,  the  whole  is  dUiowed 
to  stand  quietly  for  25  minutes.  The 
files  are  then  taken  from  the  baUk,  tho- 
roughly sofateh-bmshed  with  the  use  of 
water,  and  replaced  in  the  box  for  25 
min.,  the  bath  having  previously  been 
strengthened  by  an  additional  eighth 
port  of  nitric  aeid.  During  this  ope- 
ration care  must  be  used  to  turn  the 
files,  and  to  see  tliat  they  are  entirely 
wetted  with  the  fluid.  The  files  are 
then  taken  from  the  bath,  thoroughly 
cleansed  with  scratch-brush,  and  re> 
placed  in  the  bath,  to  which  previously 
the  sixteenth  part  of  couceutrated 
Bttlphmie  add  haa  been  added.  The 
bath  now  beoomea  heated,  and  red- 
brown  vapours  escape.  Keep  the  box 
rocking  so  that  the  acids  may  act  as 
uniformly  as  posaiUe.  Alter  5  min. 
the  filea  are  again  taken  out,  cleansed, 
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and  then  replioed  for  6  min.  more  in 
the  same  bath,  previously  strenp^hened 
by  the  addition  of  one-sixteenth  part 
BBora  of  oonoBntratod  mlphtirio  Mid  ; 
keqp  lbs  bAth  oonstantly  rocking. 
The  operation  is  now  finisheid,  the  files 
being  finally  scntch-bruahed,  and,  for 
tlw  remoifal  of  ^nrr  tnm  of  aeid, 
piMid  in  •  vOMel  with  water  in  which 
IS  some  fresh  quicklime,  wbich  pi  vet? 
them  a  good  colour.  They  are  then 
rinaed  in  clean  water,  dned  over  a 
a|iirit-llMiie»  and  mUMd  with  *  fittte 
oil. 

(7)  An  American  patent  refers  to 
the  process  of  abarpening  iUoi  by  the 
use  of  aoid,  the  spedfioation  saying 
that  '*  In  carrying  out  the  method,  it 
has  been  fuuiui  that  notwithstanding 
a  thorough  cleansing  of  the  files  in 
Map  and  aoda,  and  xinaing  in  water, 
the  nitric  acid  in  many  cases  was 
acting  slowly  and  irregularly  in 
attacking  and  biting  away  the  bottom 
and  ridaa  of  th6  teeth.  The  object  of 
my  improvement  is  to  render  the 
action  of  the  nitric  acid  more  certain 
and  regular.  For  this  purpose,  after 
washing  and  bnuhing  the  files  with 
soap  and  sfxla,  and  rinsing  them  in 
water,  I  imnjcrsc  and  pickle  them  for 
about  hour  in  diluted  sulphuric 
aoid,  1  part  of  oommeralal  aoid  being 
mixed  with  about  4  parts  of  water. 
The  sulphuric  aoid  slightly  corrodes 
or  attacks  the  surface  of  the  file,  and 
prepares  it  for  the  subeequent  action 
of  the  nitric  acid,  imparting  a  surface 
to  the  file  which  enables  the  nuhse- 
quent  process  to  operate  more  cer- 
tainly vaA  efficiently,  and  to  produce 
a  greater  and  more  uniform  sharpness 
of  the  tooth  than  when  such  pre- 
liminary  pickling  is  not  applied. 
WItii  wa  eame  object  after  puUing 
the  files  in  sulphuric  acid,  as  aforesaid, 
I  also  draw  the  point  of  a  needle 
through  all  the  grooves,  in  consequence 
of  which  the  nitric  acid  is  enaNOd  to 
act  more  certainly  at  this  point,  and 
Wte  away  the  sides  of  the  teeth  from 
the  bottom  towards  the  top.  After 
cleaning  and  drying  the  fllM,  I  coat  the 
worn  or  flat  tops  of  the  teeth  with 


I  ▼amish,  i^uch  a.s  Brunswick  black, 
'  capable  of  resiHtinp;  the  corrosive  action 
of  acids,  and  immerse  them  in  a  mix- 
tors  of  nitric  add  and  water  tlu  the 
bottom  sod  sides  of  the  teeth  are 
bitten  away  sufficiently  to  throw  off 
the  flat  tops,  leaving  the  newly -formed 
teeth  veiy  diarp.  (*  Amenoan  Ma- 
chinist.*) 

(8)  Sharpening  files  with  the  sand 
blast  consists  in  forcing  with  great  ra- 
indity  a  jet  of  fine  sand  against  the  file 
to  ba  sharpened  by  moans  of  a  jet  of 
steam.  The  file  is  presented  to  the  jet 
of  sand  at  an  angle  of  from  40°  to  50°, 
and  80  moved  that  the  jet  of  sand  gradu- 
ally strikes  the  entire  snrface.  The 
sand  U8ed  for  the  purpose  must  be  very 
fine  and  sharp  and  well  washed. 

(9)  The  following  process  is  useful 
in  preventing  the  breaking  out  of  the 
teeth  a."=i  much  as  is  possible  :  Fill  an 
iron  vessel  30-40  in.  long.  6-8  in. 
wide  and  of  a  correspoudiug  depth 
with  water.  Boil  the  oontents  of  « 
boiler  over  a  fire,  which  .<^hould  strike 
only  the  txitt^jm  of  the  boiler.  Now 
add  to  the  water  8  oz.  of  white  soap, 
previously  dissolved  in  warm  water, 
and  4  oz.  of  potanh.  Then  pour  in 
colza  oil  until  the  entire  surface  of 
the  contents  of  the  boiler  is  covered. 
The  hardened  end  cleansed  fltos, 
secured  to  suitjiViV  iron  wires,  are 
then  immer.^ied  in  the  boiling  fluid  for 
2  or  3  minutes,  when  they  are  taken 
out  and  laid  upon  a  table  or  a  board. 
By  the  heat  communicated  to  the 
files  the  water  soon  evaporates,  whilst 
the  oil  soon  penetrates  the  teeth. 
The  resolt  of  this  is  to  make  the  teeth 
somewhat  elastic  and  less  likely  to 
break. 

(10)  Until  recently  re^harpening 
has  been  done  bj  recatnng  the  groovee 
in  machines  devoted  to  that  class  of 
work,  but  lately  the  sand  blast  has 
been  most  succeesfully  applied  to  the 
purpoee.  The  operator  holds  the  iUee 
which  have  to  M  sharpened,  one  at 
a  time,  in  a  long  gas-pipe  handle,  into 

I  the  end  of  which  has  been  driven  a 
plug  of  wood;  thefileiBaoihsldstiU, 
but  is  moved  to  and  iro,  rssting  upon 
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ft  dip  c(  gun-BMtol,  the  tUo  being  dao 

OOOfteionaUy  turned  over.  The  slip 
not  only  forms  a  rest,  but  a<?  the 
operator  moves  the  file  backward  and 
fonrard  upon  it  he  learns  whan  th» 
file  has  reached  a  good  cutting  state. 
Ab  few  M  the  sharpening  in  concerned, 
this  is  the  whole  operation.  It  will 
be  eidy  nndenlood  thst  e  little  pno> 
tioe  is  neoessuy  to  eneUe  a  man  to 
mi^e  the  best  job  of  a  file.  In  Fig. 
ISO,  a  6  are  sectioofi  of  file  teeth,    a  I 


ihowi  tbeform  of  the  teeth  ee  they 
eome  from  the  file  cutter  or  machine. 
Prom  this  it  will  be  Been  that  the 
upper  part  of  the  tooth  is  turned  back- 
imrd  Botnewhet,  end  the  top  is  rsther 
weak.  The  effect  of  the  sand  blast  is 
to  remove  this  bent-over  or  rounded 
top,  and  to  take  otT  the  tope  of  the 
estmfai^teeth.  The  form  then  is  as 
shown  at  6.  It  might  be  expected 
that  the  sand  would  cut  the  point  or 
fine  edge  of  the  teeth,  but  thiii  is  not 
the  ease,  lor  nnooth  iUes  are  fmproved 
as  much  as  those  of  the  coarser  de> 
scriptions.  The  sand  used  is  exceed- 
ingly fine,  and  is  the  waste  material 
wnltiiig  from  the  grinding  of  plate 
glass.  It  is  so  fiiM  as  to  be  like 
smooth,  clean  mud,  and  it  seems  re- 
markable that  this  will  do  the  work. 
In  the  ordinaiy  way,  ekaning  files 
after  the  hardening  and  tempering 
processes  is  a  dirty,  laborious  opera- 
tion. They  have  to  be  scoured  with 
famdiBi  ana  sand  by  hand,  then  put 
into  lime-water,  and  dried.  By  one 
workman,  only  about  8  doz.  per  hour 
can  be  cleaned.  It  is  an  accident  of 
the  land-blast  prooeos  that  it  oleana 
the  fikeea  well  aethifpeni  them.  Ae 


thay  pam  fiwn  the  aaad-hbst  hand 

they  go   to  a  b<iy,  who  passes  them 
under  a  jet  of  hot  water,  which  cl^ns 
out  sand  sludge,  and,  the  file  being 
tbenhot,  itdneaofitaelf.  Beforethe 
use  of  the  hot- water  jet,  one  man  used 
to  be  employed  in  bru.shing  the  dried 
sand  mud  out  of  the  files  at  the  cost 
of  one  man  for  each  maohine  and  9§» 
per  week  for  brushes.    Now  a  lad 
does  all.    With  one  mtvchine,  14-iu. 
files  may  be  sharpened  at  the  rate  of 
^-flftt  bastard,  6-8  doa.  per  hmir; 
seocmd  out,  10-12  doz.  ;  smooth, 
12-16  doz.  ;  half  round  bastard,  4-6 
dos.  ;  ditto  second  cut,  8-9  doz., 
and  so  on.  The  apparatus  is  new 
being  used  a  ^ood  deal  to  sharpen 
worn  files,  whifih  it  does  at  a  v«y 
low  cost. 

(ll)FaeBoanbe  reOlit  fay  eleaning 
them,  and  placing  them  in  acidulated 
water  between  two  plates  of  carbon, 
and  closing  the  circuit  so  as  to  form 
;  a  real  voltioo  oell.  The  hydrogen 
liberated  clings  to  the  points  of  the 
file,  protecting  them  from  further 
action,  but  the  cutting  action  proceeds 
freely  o?er  the  remainder  of  the  file. 
ThiB  process  speedily  brings  back  the 
teeth  of  an  old  file  to  the  original 
shape  and  dimensions,  and  does  not 
merely  sharpen  them  but  practically 
recuts  the  file,  without  nniinMitatiiig 
either  softening  OT  ntemperiag  the 
metal. 

(12)  IVaatment  with  add  may  be 

effected  by  msans  of  a  galvanic  battery, 
the  bath,  which  is  composed  of  water, 
100  parts  ;  nitric  acid,  80  ;  and  sul- 

'  phunc,  40,  beingoonneoted  with  the 
positive  pole.  The  negative  pole  is 
formed  of  a  copper  spiral  passing 

.  around  the   files  without  touching 

'  tiwm,  and  wilii  the  end  pointing 
towards  the  surface  of  the  fluid.  By 
using  a  galvanic  battery  of  12  Bunsen 
elements  10  minutes  suthce  for  the 

\  treatment. 

(18)  Carefully  clean  them  with  hot 
water  and  soda,  then  place  them  in 
connection  with  the  positive  pole  of 

■  e  batteiy  in  a  bath  composed  of  4 
parts  of  nilphario  aoid  and  100  parts 
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miter.     The  negative  pole  in  to  be  ' 
fornu*<l  of  H  copper  spiral,  .surrounding 
the  tileu  but  not  touching  them  ;  the  ^ 
ooil  tanniiMtes  in  a  me  mehing  . 
ahate  the  surface.    Leave  the  files  in 
the  bath  10  minutes,  then  OMrefuUy 
wash  them  off,  dry,  and  oil. 


FiLTRATIOK  AND 

Pbboolation. 

{See   aUo   liABOBAfOBT  AppaBATVS, 
RAIN'WaXSB  SVABAfOBB,  RO.) 

In  general  terniH,  the  object  of  filtm> 

tion  may  l>e  svid  to  Ix?  the  separation 
of  the  solid  from  the  liquid  constituenta 
of  a  fluid  maiw  by  means  of  a  straimng 
medium.  Either  the  solid  portifHi, 
or  the  liquid  portion,  or  both,  may  be 
the  valuable  ingrc<lient.  As  ditferent 
prooessee  and  apparatus  are  employed 
according  to  the  clmracter  of  the  fluid 
to  be  filtonnl,  it  will  Ix?  ronvptn'ent  to 
divide  the  subject  into  Heveral  heada. 

Water.  —  Water  is  imdoubtedly 
the  most  important  fluid  sulnmtted  to 
filtration.    In  thin  chho,  the  operation 
i  is  dentined  to  perform  '6  diiitiuct  f unc> 
tionri,  at  leacit  where  the  water  is  re- 
quired for  domestic  une  ;  these  are  (1> 
I  to  remove  susjK;nde<l  iinpurititi«,  (2) 
j  to  remove  a  portion  of  the  impurities 
I  in  solution,  and  (3)  to  destroy  aud 
I  remove  low  organic  fxKlies. 

Tlie  firxt  «tep  is  etticieutly  performed 
by  nature,  in  the  case  of  well  and 
spring  water,  by  subsidence  aud  a  long 
period  of  filtration  through  the  earth ; 
in  the  case  of  river  water  .supplied  by 
the  various  companies,  it  is  airrie<l 
out  in  immense  settling  ponds  aud 
i  filter  beds  of  SMid  and  gravel.  Tliii 
,  sufficen  for  water  de-itiiied  for  many 
purfKiHe.s.  The  H«)ond  and  third  Htepe 
arc  essential  fur  all  drinking  water, 
and  are  the  aim  of  every  domeetio 
filter.  The  oonMtniction  of  water 
filters  may  now  be  diHcu.swed  according 
to  the  nature  of  the  ^tering  medium. 

Oravel  and  SandL^a)  The  umal 
plan  adopted  by  the  water  comfMuUM 
18  to  build  a  series  of  tunnels  with 
biicks  without  mortar  ;  these  are 
covered  with  a  layer  of  ftie  gravel 
2  ft.  thidc,  then  a  stratum  of  fine 
gravel  and  coHn*e  sand,  and  lastly  a 
layer  of  2  ft.  of  fine  sand.  The  water 
is  first  pumped  into  a  rsservoir,  aiid 
after  a  time,  for  the  subsidence  of  tha 
coarser  impurities,  the  water  flows 


Digitized  by  Google 


FiLTRATlQBr :  Water. 


2S9 


through  the  filter  IteiU  which  are  into  tlu"  filter  rhaniVxir,  but  once  it  is 
slightly  lower.  For  the  beuetit  of  filled  the  Hnw  either  way  is  a>utrolied 
thoM  denrouB  of  filterinff  water  on  a  i  by  the  quantity  of  water  drawn  and 
laige  scale  with  sand  filteriiii,'  KhIh,  must  be  about  the  same  whichever 
it  may  }>o  stated  thut  there  shouhl  be  way  the  water  has  to  tmvi'l.  Thus  i« 
1^  yd.  of  filtering  area  for  each  1000  the  correct  way  of  looking  at  this 
Kal.  per  day.  For  eSeetiye  work,  the  detafl  as  the  normal  condition  of  the 
deioentof  the  water  shoold  not  exceed  ,  filter  ia  to  be  full  of  water.  In  regard 
6  in.  per  hour.  to  the  impuritiea  being  carrie<l  through 

This  simple  means  of  arresting  soUd  i  the  bed  by  downward  filtration,  there 
imiNirities  and  an  appreoiable  portion  |  is  some  weight  in  this,  though  it  does 
of  the  matters  in  solution,  may  be  |  not  occur  to  a  serious  extent.  If  it  is 
applied  on  a  domestic  aoale,  ia  the  |  a  Bmall  fault,  it  is  more  than  counter- 
following  manner.  i  balanced  (and  overcome)  by  the  ad- 

As  just  mentkmed,  after  being  al-  vantages  of  the  state  of  the  filter  bed 
lowed  to  rest  in  what  is  temied  a  being  always  visible  and  the  ease  with 
•*  8ett1iii^;-l)ed,"  ro  that  the  coarser  i  which  it  can  be  clean e<l.  With  upward 
and  heavier  impurities  held  in  suspen-  i  filtration,  there  is  nothing  to  indicate 
lion,  may  settle  down  by  their  own  the  state  of  the  bed  in  regard  to  its 
waight,  the  water  is  allowed  to  flow  I  iilninlinnM  ;  and,  when  cleaning  is 
on  to  the  top  of  the  sand  filter  V)ed  necessary,  the  whole  l)e<l  must  be 
and  j^ercolate  through,  this  action  re-  emptied  and  dealt  with.  Witii  down- 
moving  the  remaining  suspended  im-  \  ward  filtration,  the  top  surface  of  the 
purities.  Itisstated,  asadisadvantge,  aaad  bed  is  visible,  and  shows  at  a 
that  downward  filtnitiftii,  as  this  in,  glance  whether  cleaning  is  necessaiy ; 
is  too  rapid,  and  is  more  likely  to  carry   and  then  the  cleaning  is  simply  done 


impurities  through  than  upward  filtra- 
tion.   With  the  latter,  it  ia  oon- 

sidered  that  more  j>erfect  results  are 
obtained  as  the  flow  of  water  is  said 
to  be  slower  and  the  tendency  is  for 
the  suspended  matter  to  faU  away 
from  the  filter  bed  instead  of  being 
carried  through  it.  In  jinictine,  how- 
ever, these  advantages  are  uoLapparent. 
In  naud  to  tbe  s|Med  of  flow  through 
the  mter  there  may,  or  may  imt,  Ix;  a 
difforeooe  when  the  water  is  hrst  run 


by  lowering  the  water  a  little,  and 
scraping  off  about  half-an-inch  of  the 
'  sand.    This  f»nmll  quantity  of  sand  will 
I  be  found  to  carry  all  the  impurities, 
I  and  it  may  be  washed  and  replaced  at 
onoe  ;  or,  with  a  good  thick  bed,  the 
'  top  .surface  can  be  removed  half  a 
dozen  times  or  more,  and  be  put  aside 
to  replace  at  a  future  time,  without 
affecting  the  efiScacy  of  the  filter, 
j      Fig.  i:U  nhow.s  a  filter  bed  lus  might 
i  be  made  for  a  oountzy  residence  which 
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hu  to  rely  more  or  leas  on  pond  or 
lake  water.  The  top  layer  of  fine 
mMbednad  ahoold  A  in.  tfaiok, 
reBting  on  8  in.  of  peft  0nf«l»  tUB 

boing  on  a  layer  of  ^  in.  and  1  in. 
gTAToL  reetiiig  on  large  stonee.  All 
mmt  M  OHmUy  wadwd.  Themill 

tank  or  apace  where  the  pond  water 
first  enters  is  a  settling  bed  for  heavy 
impuritiea.  Thit  U  not  alwaya  pro- 
vimd,  bat  M  tbooztm  ooll  ii  io  naaU, 

it  iaa  deeirable  adjunct  to  the  filter  bed. 

Authorities  differ  very  greatly  as  to 
the  amount  of  work  auch  a  filter  will 
do.  Of  oouna,  mudi  nuut  depend 
on  the  atate  of  the  w»ter,  but  in  the 
writer'a  opinion  a  square  ymrd  of  filter 
bed,  auch  aa  thia,  ahould  not  be  ex- 
pected to  deal  wiUi  more  thon  860  to 
450  gal.  of  water  per  dij,  thii  water 
beinj»  ordinary  larpe  pond  or  lake 
water  to  which  cuttle  have  no  access. 
Thus  a  bed  4  ft.  G  in.  long  by  4  ft. 
brood  will  servo  a  fairly  iMgo  house 
requiring  800  gal.  of  water  per  day 
from  this  one  source.  Filter  beds  of 
amall  aize,  aa  this  would  be  conaidered, 
mnat  bo  protected  from  frost.  A  hut 
is  necessary,  and  this  might  be  well 
lined  with  straw  or  with  hair  felt. 
The  fonnation  of  ice,  if  of  good  thick- 
ness, could  iowooty  fifl  to  injuro  tbo 
brickwork. 

A  most  Roarching  inquiry  into  the 
working  efhcieucy  of  filters  was  con- 
ducted by  Mr.  O.  Sinw  Woodheod, 
M.D.,  F.R.S.E.  (Director  of  the  Re- 
search  I>jiV>oratorie8  of  the  Board  of 
Physicians  and  Suj^goons),  and  Mr. 
O.  B.  Ourtwright  Wood,  M.D.,  B.So. 
(Research  Scholar  of  the  British  Medi- 
cal Association),  aiul  tlri.s  wa.^  embodied 
in  a  apeciiil  report  tu  the  '  British 
MediouJoiiniol.*  To  thooe  who  under- 
take the  water  supply  to  residences, 
or  are  in  any  wayrespoii-ible  in  furnish- 
ing water  for  domestic  or  general  cou- 
imnption,  it  is  of  tbo  higheet  import- 
ance that  a  full  knowledge  of  filters 
and  their  capabilities  be  had,  and,  with 
this  idea  in  view,  a  copy  of  the  journal 
of  the  date  given  (or  a  reprint  of  the 
report  can  be  had  by  itself)  should  be 
obtained  by  every  one  interested. 


The  question  of  filtration  is  an  im- 
portant one  to  the  plumber,  for  it  is 
not  mail  to  And  Aootnoeof  woloroo 
pnrOp  oktr  and  free  from  doubtful 
quahties  as  to  make  filtration  unneces- 
aoiy ;  and  even  in  the  case  of  pure 
wotan,  or  watera  that  have  no  auiqilo- 
ioua  origin,  a  filter  ia  still  a  desirable 
adjunct  to  the  water  supply  fittings. 
To  arrest  auapended  matters  and 
eerthy  impttritiee,  reooune  ia  oonmionfy 
had  to  sand  filtration,  and  for  many 
waters  this  is  sufficient,  as  only  a  fine 
strainer  is  needed.  This  ia  effected  by 
a  nnd  bed,  bid  on  ooevMr  materiel 
and  large  atones,  and  the  water  is 
allowed  to  percolate  through  it,  leav- 
ing the  imourities  at  top,  and  running 
off  deor  tnrough  a  pipe  below.  At 
frequent  perioda  the  top  surface  of  tbo 
sand  Is  Hcraped  off,  and  at  longer 
periods  the  whole  of  the  aand  is  sub- 
mitted to  a  good  washing.  Thisiathe 
flltntion  tliat  river  and  lake  water  ie 
generally  subjected  to  before  it  enters 
the  underground  storage  tank,  whence 
it  ia  pumped  into  the  houae  oiatem. 
For  the  drinking  water,  howemr,  aome 
more  pf^rfect  filtering  appemtoe  ieneu* 
ally  resorted  to. 

Tike  inquiry  juat  referred  to  dealt 
with  the  tUtera  no' being  intended  to 
Berve  one  or  more  of  the  foUowing 
purposes  : — 

1.  To  remove  all  suspended  material 
risible  to  the  egrn. 

2.  To  romove  ofguiio  matter  in 
solution. 

3.  To  aerate  the  wato*  and  render 
it  eperlEling,  pertieularij  in  omoo  of 

rain  water  being  used. 

4.  To  remove  micro-organismrt  from 
the  water,  especially  those  which  cause 
the  spread  of  diaeaae. 

Many  of  thefUters  proved  successful 
in  fulnllinpf  the  requirements  of  the 
purposes  numbered  1,  2  and  3,  but 
that  of  No.  4  proved  a  stumbling-block 
which  but  3  Rucccetled  in  ptu'^-sing  suo- 
coBsfully,  and  few  showed  more  than 
a  very  poor  capability  of  dealing  with. 
Of  oouFBO,  it  IB  but  a  abort  time  ago 
that  micro-organii^ms  and  l)acteria  were 
piaotioaUy  uoJuiowm,  and  certain^  in 
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Ngwd  to  thoir  use  in  testing  the  effi- 
cacy of  filters.  The  authors  of  this 
special  inquiry,  therefore,  generously 
attribute  the  high  testimonialB  given  I 
to  some  of  the  faulty  filters  bgr  emi- 
nent analysts  and  medical  men  to  the  ! 
fact  that  they  gave  them  years  ago,  i 
when  the  preaent  exact  methods  of 
testing  with  disease  genns  were  next  • 
to  impossible.  Even  now  there  may 
doubtless  be  many  who  would  consider 
that  a  filter  which  removes  suspended 
mtMer,  also  ovgHiic  matter  in  Boltttaon, 
must  be  alwve  8u.spiciou  almost  as  a 
matter  of  course  ;  but  it  is  conclu- 
sively proved  that  oUch  a  filter,  perfect 
M  it  might  be  in  tlxwe  respects,  is  no 
safeguard  wliatever  against  tlic  tmns- 
mistfiou  of  (li.scjvsr.  Organic  uiattor  in 
solution  may  be  sewage  matter  in  ! 
quite  a  fluid  state  requiring  an  actual 
filtering  substance  to  abstract  it  from 
watei',  yet  the  presence  of  this  fluid 
matter  is  only  indicative  of  contamina- 
tion, and  its  removal  does  not  neoes* 
SMrily  mean  the  elimination  of  the  real 
source  of  danger.  This  bear^  particu- 
larly heavy  upon  the  makcris  who  pub- 
lish sudi  statements  as  "The  water 
which  prfxieeds  from  thi.s  filter  in  a 
perfect  guarantee  jigainst  di.seji.se,"  and 
the  like.  The  filter  made  by  one  very 
well  known  firm  yielded  a  thousand 
more  colonies  of  cholera  bacillus  on 
the  second  day  than  the  test  water 
itself  contained,  showing  that  the 
organisms  had  been  stored  upfrom  the 
day  before,  and  had  probably  under-  ; 
gone  a  growth  and  increase  while  in 
the  filtering  material.  The  same  filter 
allowed  hslf  the  faaoiUiiB  of  typhoid 
that  was  put  in  it  to  pass  straight 
through  at  once.  The  report  uses 
quite  wrathful  words  iu  regard  to  this, 
as  the  filter  was  ckimed  to  be  **a 
Mfbguard  against  typhoid  fever, 
cholera  and  blood  poiponjng."  Ke-  j 
memberiug  that  the  filters  tested  were 
onite  now,  and  presumaWy  in  their  ■ 
best  order,  rather  strong  words  oannot  | 
be  wondered  at. 

A  filter  is  used  by  every  one  as  a 
prarentative  of  illness  whioi  might  be  j 
OMned  if  the  water  was  drunk  in  an 
2 


unfiltared  state.    If  the  water  is  quito 

alxive  suspicion ,  and  not  likely  to  be 
contaminated  from  any  cause,  then 
filtration  would  be  unneoessary ;  but 
if,  on  the  other  band,  there  is  a  ruk 
of  the  water  conveying  disease  germs, 
then  the  filter  should  be  capable  of 
arresting  them,  otherwise  it  is  useless. 
When  a  filter  is  put  into  une,  it  is  with 
the  idea  that  dtherwise  illne.H8  (die^ease 
really)  may  be  caused  by  the  water, 
and  although  in  many  instances  the 
risk  is  remote,  yet  when  it  does  arise, 
the  filter  should  be  ever  ready  to  deal 
with  it  succejisfully.  Therefore,  any 
filter  that  cannot  be  relied  on,  little 
or  mudi,  is  something  worse  than  use- 
less, and  on  this  point  the  inquiry  has 
left  no  Htone  unturned.  Such  fault* 
are  dealt  with  as  the  possibility  of  uu- 
filtered  water  passing  direct  through 
badly  arranged  fittings  not  properly 
understoo<l  by  servant**  ;  materials 
used  iu  fittings  which  would  wear  out, 
f  Kirish  or  decay ;  the  difficulty  or  in- 
ability to  dean  the  filtering  material 
or  the  vessel  holding  it  ;  the  retention 
of  filtered  or  unfiltered  water  in  certain 
parts  of  the  vessd,  and  so  on.  All 
filters  were  first  tested  with  ordinary 
tap  water  (the  filter  lieing  first  carefully 
sterilised),  also  with  colouring  mat- 
ters ;  afterwards,  an  orguusm  specially 
suited  as  to  size  and  character  was 
passed  in  with  the  test  water  ;  then  a 
test  with  the  bacillus  of  cholera,  and 
then  with  that  of  ^hoid  ferer.  The 
filters  were  always  carefully  sterilised 
between  each  test,  and  the  care  taken, 
from  a  scientific  standpoint  alone,  is  a 
monument  of  patient,  clever  work. 
There  is  another  form  of  test  that 
should  be  mentioned,  this  being  with 
ordinary  tap  water,  a  filter  having  this 
water  passed  through  it  day  after  day 
for  several  days  >vithout  sterilisation 
between.  The  idea  wjvs  to  see  if  the 
filtering  mateiial  was  favourable  to  an 
increase  in  the  numberof  germs  if  the 
conditions  were  ordioMr^  suitable. 
In  the  majority  of  cases  the  filters 
gave  veiT  bad  results  iu  this,  an  aver- 
age result  reading  thus :  **  Number  of 
germs  (odooies)  per  c,c  in  the  tap 
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water,  40  ;  number  per  c.c,  passed  f 
through  first  day,  3  ;  second  day,  50  ;  ; 
third  day,  K»U  ;  fourth  day,  innumer-  I 
*Ue,    Thus  on  the  second  day  more 
germs  existetl  in  the  filtered  water 
than  in  the  untiltered,  and  on  the  ^ 
foUowiug  days  the  water  was  in  a 
▼utly  worse  oondition  for  the  filtration  I 
it  had  undergone  ;  but  happily  the 
germs  of  ordinary  tap  water  are  not  of  | 
a  dangerous  kind.    The  final  test  to 
mention  is  that  in  which  it  was  ascer*  | 
tained  how  long  a  filter  having  been 
infected  with  cholera  bacillus   was  | 
capable  'of  infecting  the  water  with 
cholera  aftoi  waide  if  fed  daily  with 
ordinary  tap  water.    With  one  filter 
it  was  foutid  that  the  cholera  microbe 
could  be  traced  and  separated  from  the  i 
flltenMl  water  tliir^*two  days  after- 
wards ;  the  serious  aspect  of  this  is  that 
the  disease,  as  a  rule,  only  attacks 
people  when  they  are  susceptible  to  it,  • 
•od  a  nuuk  may  perhaps  take  one  or  | 
two  doses  without  infection,  but  if  he  ! 
keeps  on  ym.><8ing  the  germs  into  his  body  ! 
with  the  water  he  daily  drinks,  it  may 
not  be  long  befora  awiaoetiltblemoment 
occurs,  and  the  diMHS  will  be  with 
him  from  then. 

The  three  filters  that  passed  this  rigid 
inTwtigatioii  mxoominQj  waf  the 
"Pasteur  (Chamberland),"  tbt**  Bailee- 
feld,"  and  the  *' A^ri-Filtre-MalW, 
Poroelaine  d'Amiante."  All  of  these 
ooiM»t  of  what  are  termed  **oaiidlee  " 
of  unglased  porcelain  material,  candle- 
shaped  tubes  or  cylinders,  the  water 
passinK  through  the  substance  of  the 
tube  from  the  outside  to  the  inside, 
isnnng  pure  from  the  outlet  of  the 
latter.  This  prepare<l  porcelain  is  a  i 
secret  preparation  in  each  case,  and  it  i 
must  not  be  supposed  that  ofiy  such 
preparation  will  answer  the  s{\inc  pur- 
pose. The  Huccesa  attained  is  due  to  i 
the  fineness  of  the  water  passages 
through  the  aubetenoe,  consequently 
the  filters  are  no  more  than  hi^i]^- 
successful  strainers.  As  the  porcelam 
cgrlindera  act  aa  strainers  it  follows 
uiat  the  outer  sui&oe,  whidi  the  un- 
filtered  water  first  encounters,  becomes 
coated  with  a  sihny  ooating,  and  this 


must  be  regularly  removed,  otherwise 
the  rate  of  filtration  will  be  diminished. 
The  directions  of  the  vendors  are  very 
instructive  in  regard  to  tMa.  "  The 
germs  and  other  impurities  which  are 
arretited  form  a  deposit  on  the  outer 
surfekoe  of  the  tube,  and  thi^  must  be 
cleaned  off  periodically.  The  deening 
is  simply  effected,  and  consists  in 
brushing  and  rinsing  off  the  deposit, 
which  mostly  comes  away  readily. 
Any  deposit  which  stioks  to  the  filter 
can  be  periodically  destroyed  by  simply 
boiling,  baking,  or  steaming  the  tube 
(steriilsing  it),  or  hj  using  a  cleaning 
substance  as  directed.  The  filters  can 
be  supplied  with  automatic  brushers, 
if  deshtKi,  so  that  that  tube  can  be 
cleautied  in  position,  without  removal 
from  its  case,  the  residue  being  runoff 
through  a  valve  at  the  side." 

The  tap  or  pressure  filters  are  fre- 
quently preferred  to  the  lai^ger  kinds 
(whioh  oonut  of  a  group  or  batteiy 
of  candles),  when  possible  to  use 
them.  The  only  reason  for  this  is 
that  when  a  number  of  candlee  are 
joined  up  to  form  a  batteiy,  there  may 
be  a  certain  amount  of  risk  that  the 
connections  are  not  perfect,  or  the 
fittings  may  go  wrong,  in  which  case 
the  euoosss  of  the  filter  would  be  oom- 
pletely  frustrated.  The  writer  uses 
the  tap  filter  for  preference,  as  with 
an  ordinary  quality  of  water  there  is 
no  ooeasion  to  filter  eU  the  water  in 
the  house.  Water  that  is  boiled  in 
cooking  vessels  or  in  kettles,  scarcely 
needs  filtering  (so  far  as  removing 
living  germs  is  conoemed)as  boiling  is 
one  of  the  surest  simple  means  we 
have  of  stiirilising  water.  The  state- 
ments of  filter-makers  which  led  people 
to  believe  that  boiling  the  water  wee 
a  doubtful  means  of  making  the  WUler 
safe,  cannot  be  too  strongly  ooo- 
demned. 

Filten  for  Labontoiy  and 

Manufacturing  Trade  Pur* 
poses. — Text-books  generally  remark 
at  the  outset  that  it  is  very  necessary  to 
useafunnd  thesidesof  whidifonnaa 
Migle  of  60*^,  thLs  being  the  angle 
formed  fay  the  folded  paper.  Symea 
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ttkm  esoeptkm  to  Htm  vtrj  <i«wting 
nqoirament.  We  do  not  get  our 
itmning  bags  or  percolators  made  of 
lach  a  shape,  aod  that  becaiue  our 
•nwrienoe  tciieliM  u*  bow  mnch  more 
toitable  IB  ft  farm  in  which  the  angle 
is  decidedly  more  acute,  the  pame 
volume  of  liquid  in  this  latter  form 
producing  a  longer  column  and  oonie- 
quenUy,  a  greatar downward  pregsure. 
Then,  as  to  the  paper  fittinpf  the  funnel 
we  know  quite  well  that  all  eltse  being 
equal,  tho  leu  perfectly  it  fits,  the 
more  rapidly  filtntion  procoedi,  so 
that,  for  any  useful  purpope,  it  is 
quite  unnece«eary  to  insist  on  this  very 
orthodox  fhape.  One  has,  tay,  a  pint 
ol  fluid  to  filter,  and  for  this  pnrpote 
a  funnel  of  about  8  oz.  or  10  oz.  capa- 
city is  taken.  Synien  would  Ui:e  one 
ol  the  long  French  pattern,  fold  the 
Alter  in  plaits,  and  before  opening  it 
out,  place  it  fairly  well  down  in  it» 
poeition  in  the  funnel,  or,  if  there 
were  reaaons  for  not  plaiting  the  filter, 
then  it  should  he  folded,  firbt  in  half 
and  then  the  two  outer  portions,  rep- 
reeenting  rather  more  than  |  each  of 
the  entire  paner  should  be  tuzTied  back 
so  as  to  overlap  each  other  slightly  at 
the  top,  and  not  to  form  a  very  acute 
point.  In  either  caae,  the  paper, 
wbUst  being  fairly  well  t^uppurted 
would  have  comparatively  lifetle  nirttoe 
adhesion,  •  and  but  pmall  resistance 
would  be  otlered  to  the  pa^^age  of  the 
fluid  in  any  part.  FunneU  of  this 
ahape,  in  much  laigar  ataee,  can  be 
used  with  atlvantAge,  but  it  iii  then 
desirable  to  have  them  ribbed.  The 
ribs  of  funnels  (especially  of  large  ones) 
to  be  of  aiqr  real  value,  should  be 
much  deeper  than  they  usually  are, 
and  should  not  run  vertia^lly,  but 
spirally.  A  piece  of  muslin  placed 
between  the  paper  and  funnel  not  only 
strengthena  aiM  supports  the  paper, 
but  assists  filtratif)n  by  preventing 
adhesion  ;  a  cone  formed  of  coarse 
hair  doth  ia  atill  better.  For  Uvger 
Bize8,  say  of  4  to  8  pints,  it  is  advan- 
tageous to  dii<penHe  with  the  funnel 
altogether,  and  to  use  an  inverted  cone 
formed  of  linen  or  stout  calico,  the 


ed^  being  faataned  to  a  woodan  hoop, 
wmch,  resting  on  a  deep  earthenware 

pan,  forms  an  efficient  support  for  the 
paper,  the  liquid  passing  through  vrith 
equal  fiuiUty  over  the  entire  suHboe, 
a  suitable  cover  placed  over  it  ats- 
eluding  the  air,  and  the  process  goes 
on  under  comparatively  satisfactoiy 
oonditimia.  A  aalf-feeding  amnga- 
ment  can  ba  fitted  to  tiib  if  it  be  ao 
defired,  in  a  very  simple  manner. 

When,  by  exhausting  tho  receiver, 
atmospheric  preaanreia  brought  to  bear 
on  toe  liquid  in  a  funnel,  then  the 
latter  should  be  of  the  orthodox  shape, 
as  with  it  air  ia  lees  likely  to  pass  ; 
bat  thia  raqoiremant  militates  against 
the  advantage  that  such  a  method 
would  otherwise  possefw.  The  [joint 
of  the  hlter  should  be  supported  by  a 
oone  of  platinum,  or  rinc,  or  by  a  pack- 
ing of  tow  or  fvepared  wool. 

English  paper-makers  do  not  ayipear 
to  have  devoted  much  attention  to  the 
production  of  filters  in  any  variety,  and 
for  this  reason  we  derive  our  suppliea 
chiefly  from  the  Continent.  It  is  a 
well  known  fact  that  holding  almost 
any  of  the  common  filters  up  before  a 
strong  light  they  are  seen  to  be  perfo- 
rated more  or  less  with  minute  pin- 
holes, t>o  that,  when  in  use,  it  is  only 
after  these  have  become  filled  up  that 
the  whole  of  the  solid  matter  ia  aepa- 
ratetl,  and  the  liquid  passes  through 
bright.  Each  time  a  fresh  portion  of 
liquid  is  added  the  disturbance  caused 
thereby  is  liable  to  remove  some  of  the 
particles  which  are  acting  a«  a  filling, 
and  if  this  occurs,  filtration  again  be* 
comes  imperfect.  These  filters,  al- 
though very  cheap,  do  not  pay  to  uaa 
if  time  and  convenience  are  taken  into 
consideration.  Thereis,  however,  con- 
siderable ditiurence  in  the  efiSciency  of 
the  variona  kinds  of  filtering  papera, 
even  when  free  from  this  defect.  The 
presence  of  animal  matter,  as  in  the 
grey  filter,  increases  the  strength,  but 
diminishes  ita  working  capabiUtlaa, 
and  the  existence  of  mineral  matters 
therein  doen  the  latter,  but  not  the 
former.  The  papers  specially  prepared 
bjf  Schleicher  and  S<maU  are  piactic- 
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ally  free  from  all  extraneous  mattow, 
the  pulp  ha%iug  been  treate<l  with 
In'drochluricaQdhydrolluoricacidt),  etc. 
Th^  un  «B  raimple  of  what  oan  be 
aooompli«hed  in  this  respect,  but  at 
the  same  time  they  arc  Ux)  expeneive 
for  general  pharmaceutical  purposes, 
•nd,  indMd,  are  mofy  made  in  oom- 
penitivQlj  small  Buees,  suitable  for 
analytical  work.  For  operations  re- 
quiring filters  of  7  in.  diameter  (before 
rolding),  the  Rheniih  papers,  No  696, 
are,  in  Symee'  opinion,  the  most  suit- 
able ;  for  larger  sizes,  the  French  stout  ' 
plaited  or  plain  papers,  taken  in  all 
their  qualities,  grre  the  best  rmlts. 
The  French  also  BMlke  a  paper  spedally 
suitable  for  syrups,  thick  to  support  ' 
the  weight,  and  yet  Rufficiently  per- 
vioiiB  to  allow  of  airly  rapid  flltntum. 
Qymes  flnd^,  however,  in  very  lai^e 
sizes,  a  double  sheet  of  Khenish  paper 
in  an  inverted  case  of  linen,  aa  already 
described,  ens  weirs  even  better. 

FUter>paper  which  has  been  im- 
mersed in  nitric  arid  (sp.  gr.  1*42)  and 
washed   with    water   is   remarkably  j 
toughened,  the  prodnet  being  pervious  . 
to  uquida,  and  quite  different  from 
parchment -paper  made  with  sulphuric 
acid.    Such  paper  can  V)e  wiw<hed  and 
rubbed  without  damage,  like  a  piece 
of  linen.   The  paper  eontracta  in  siae 
under  the  trejitment,  and  the  ash  is 
diminiBbeil  ;  it  undergooK  a  slight  de- 
crease in  weight,  and  contains  no  nitro- 
gen.    Whereas  a  loop  formed  from  a  \ 
strip  25  mm.  wide  of  onlinary  Swedish 
paper  gave  way  wlien  weighted  with 
100-150   grm.,    a   similar  loop  of 
toughened  paper  bore  a  weight  of 
a>xiut  1*5  kilo.    The  toughened  paper 
Gin  Ik?  used  with  the  vacuum  pump  in  | 
ordiuarj'  funnela  without  extra  sup-  | 
port,  and  fits  suflloieDtly  closely  to 
prevent  undue  accp.ss  of  air,  which  h 
not  the  ciw*e  with  parchment- paper. 
An  admirable  way  of  preparing  filters  j 
for  the  pump  is  to  dip  only  the  apex  I 
of  the  folded  j>.vp«'r  into  nitric  acid  and 
then  wa^h  with  water  ;  the  weak  part 
is  thus  efiectually  toughened. 

Some  iibrics,  such  as  swansdown, 
elose-testured  twill  calioo,  etc.,  filter  i 


as  brightly  as  paper  does,  and  mav  be 

used  for  that  purpose  as  di.stinct  m>m 
ordinary  straining,  provided  the  solid 
partidea  aepante  from  the  llouid  in 
which  they  are  suspended  wiUi  ease, 
but  when  this  is  not  the  case,  they 
are  of  much  lees  value  ;  indeed,  with 
paper  aa  a  nMdhun,  slimy  dqiosita 
present  considerable  difficulty.  Pepein 
wine,  prepared  from  the  fresh,  undried, 
pepsin,  inight  be  r^^arded  a«t  typical 
of  this  dass  of  liquids,  the  tendency 
being  to  choke  up  the  pores  of  the 
filter  almost  immediately  the  operation 
commences.  In  such  caties,  some  kind 
of  ooarse  stiaining  material  pboed 
within  the  paper  cone  helps  materially 
to  obviate  the  difficulty.  Hair  clotli,- 
and  thin  ooarse  flannel  answer  well 
for  this  purpose;  thsgr  operate  by 
collecting  on  thefar  ronj^  projecting 
surfoces  the  larger  proportion  of  the 
undissolved  slimy  matter,  without 
beooming  auflloieotly  choked  up  to 
materially  impede  tbs  progress  off  the 
operation. 

8ucous  taraxaci,  as  expressed  from 
the  root  and  mixed  with  spirit  aooord- 
ing  to  the  B.  P.  instructions,  is  ^rpioal 
of  a  chxna  -containing  a  large  quantity 
of  starchy  matter,  and  where  subsi- 
dence in  e  doesd  vessel  previous  to 
filtration  is  of  grsat  service.  The 
liquor  from  poppy  capsule.<4,  in  the 
process  of  preparing  syrupus  piipaveris 
alb.,  furnishes  us  with  an  example  of 
a  liquid  containing  a  large  quantity  of 
albuminous  ma tterand  mucilage  which, 
when  coagulated  by  spirit,  has  to  be 
filtered  off,  and  here  again  subsidence 
in  a  closed  vessel  helpe  l^e  separation 
materially.  The  greater  portion  of 
the  liquor  can,  after  a  time,  Ije  [wured 
almost  bright  into  the  filter,  and  the 
remaining  soft  mass  can,  with  osre, 
he  slowly  pressed  almost  dry,  the  chief 
dithculty  in  the  latter  oyxjration  l)eing 
to  press  sufficiently  slowly  to  separate 
the  liquid  from  the  solid,  and  yet  not 
to  e\i>o.se  it  to  the  air  long  enough  to 
lo.-«L'  much  spirit  by  evaporation,  as  in 
that  ca^u  some  of  the  solid  portion 
would  be  agnn  taken  np  in  imperfect 
solution. 
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Tlie  'Druggista'  OircuLur*  reoom>  | 
mends  charaoif*  skin,  free  from  thin  ' 
plnccH,  cut  of  the  desired  nize,  wanheil  i 
in  a  weak  Holutiou  uf  auy  alkali,  to 
rmaove  th«  grMM,  and  rimed  tbo- 1 
roughly  in  cold  water  before  ufdiig.  I 
TiucturcH,  elixirn,  nyrups,  aiul  even  ! 
mucilageB  are  filtered  rapidly.    A  pint 
of  the  tbickeeteyrap  wul  run  tlijrough 
in   1-5  minute.H.     Bj^  washing  tho- 
roughly after  each  time  of  usiiig,  it 
will  last  a  long  time. 

For  reuovbig  Huspended  partidea 
from  strong  acids,  spun  glass,  known 
as  "glass  wool,"  answers  bent,  but 
this  might  be  r^arded  as  straining 
rather  than  filtrami.  With  ordinary 
Ikiuids,  when  there  is  but  little  in- 
8oluV)le  matter,  a>)aorl)ent  cotton  not 
only  strains,  hut  by  fairly  tight  pack- 
ing, filten  brightly.  In  caaea  where  it 
ia  desired  to  save  the  deposit,  and 
poflsibly  to  dry  or  incinenite  it,  iwIh^s- 
toa  paper  can  be  recommended  ;  the 
liquid  paoaee  Uiroagh  it  slowly,  hat  it 
is  very  strong,  and  it  is  indestrut  tiMe 
by  heat.  Paper  lint,  as  introduced 
from  America  some  few  years  ago, 
answered  wdl  aa  a  filtering  medium, 
being  both  strong  and  absorbent. 

So  far  we  have  considered  filtration 
aa  conducted  only  in  funnels  or  funnel- 
aluqped  anraogementa,  aa  the  varioua 
forma  in  which  atmospheric  pressure 
is  commonly  employed  are  described 
in  works  wliich  treat  of  such  matters. 
Thej  are  ehiefly  those  in  which  a  long 
eolumn  of  liquid  ia  carried  above  the 
point  of  filtration,  as  in  Proctor's  ' 
arraoffement,  where  exhaustion  is  ob- 
tained by  means  of  a  syringe  vndar- 
neath,  or  suction  \ry  ummn  of  a  bent  . 
tnbe,  an  de«K:ribed  by  Schacht.  | 

Symes  considers  that  upward  filtra- 
tion ia  the  direction  from  which  we  | 
mi^  azpeet  the  best  rej^ults. 

Some  years  ago,  Warner  invented  j 
an  oil  filter  on  this  principle,  consist-  | 
ing  of  2  vessels  in  superposition,  mea-  ' 
suring  altogether  about  40  m.  in  height 
by  10  in.  in  dinnu-ti'r,  ami  which  Ls 
said  to  be  ca]Mble  uf  hltering  a  barrel  < 
of  oil  per  day.  This,  of  course,  would  , 
dcfiend  on  the  nature  of  tba  cnl 


and  the  temperature  at  which  ft  ia 

used. 

Symert  alno  devifte<l  a  form  of  tipward 
filter  in  one  vessel  only,  and  added  to 
it  a  suction  tube.  It  oocupiee  com- 
paratively little  space,  is  simple  in 

const  met  ion,  efficient  in  action,  and 
can  be  made  by  any  tinman  at  little 
cost.    It  is  shown  in  Fig.  132,  and 


Fto.  131. 


consists  of  a  plain  tin  cylindrical  vessel 
a,  with  a  tap-hole  h  in.  from  the 
bottom  ;  it  is  22  in.  high,  and  8  in. 
in  dianieter.  A  tin  tray  c,  7  in.  in 
diameter,  with  a  vertical  rim  1-1 J  in. 
deep,  haw  a  hole  d  in  the  rim,  this 
and  the  hole  near  tlie  bottom  of  the 
cylinder  being  fitted  with  a  diort 
female  screw  with  the  name  pitch  of 
thread.  Over  the  tray,  the  filtering 
material  e  (flannel,  calico,  pofer  sup- 
ported by  muslin,  or  any  other  mate- 
rial that  may  be  suited  to  the  liquid 
to  be  operated  on)  in  tie<l  securely  ;  it 
is  then  inverted  and  placed  in  the 
cylinder  so  that  the  holes  bd  are 
exactly  opposite  one  another.  A  tap 
/,  with  a  bend  at  a  right  angle,  is 
screwed  in  so  that  it  holds  the  two 
together,  and  assists  a  short  leg  in 
supporting  the  tray  in  position.  To 
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the  eiul  of  the  tap  is  iittjiched  a  rubber 
tube  turned  on  itself  A,  or  a  long  gla88 
tube  of  rimilar  oomtructiop  0n  net, 
take  a  large  safety  funnel  deprived  of 
the  thistle  hea<l),  which  can  >teattached 
by  a  short  piece  of  rubber  tube.  It 
Will  be  obvioua  (hat  any  oommunka- 
tion  between  (he  tap  and  the  contents 
of  the  vessel  mu-^i  he  made  through 
the  filtering  medium  which  covers  the 
inverted  tray,  and  that  any  depodtion 
which  takes  place  must  be  on  the 
bottom  of  the  vessel  it<«elf,  or  on  the 
opposite  side  of  the  tray,  but  not  on 
the  filtering  nurface,  and  herein  lie 
the  special  advantages  of  the  filter. 
The  use  of  a  long  delivery  tube  is  not 
new  ;  it  formed  part  of  an  oil  filter 
patented  by  Britten,  of  Liverpool,  some 
jeani  before  Sofaacht'n  application  of 
it  to  his  filter.  Neither  is  u{)wanl 
filtration  new,  as  already  Htated  ;  but 
the  combination  of  the  two,  and  in 
thii  particular  form,  will  probably 
commend  itself  to  any  one  who  will 
pve  it  a  trial.  The  dimensions  given 
furnish  a  filter  of  about  3  gal.  capacity, 
At  a  oost  off  some  10-12t.  (*  Pharm. 
Journ.') 

A  dealer  in  wares  used  by  chemists 
informed  Caiiamajor  tliat  he  had  many 
Inquiriee  oonoeming  asbestoe  for  filter* 
ing  liquids  in  chemical  analysis.  Some 
chemists  complain  that  tliey  cannot 
get  clear  solutions  through  asbestos, 
while  o^era,  who  obtain  clear  eolu< 
tions,  find  tliat  their  liquida  filter 
altogether  too  slowly. 

The  method  of  making  asbestos 
filters  by  pouring  a  thin  paste  of  this 
material  over  a  perforated  platinum 
disc,  was  first  proposed  by  Casamajor 
in  1875,  and  an  jidmirablc  liltcr  of 
thle  kind  is  made  by  Theo.  Seits. 

The  asbestos  lias  the  very  great  ad- 
vantage of  boitig  insoluble  in  all  ordi- 
nary liquids,  and  of  not  iiui>^u  ting  any 
flaTour  or  odour  to  the  resultant  fil- 
trate. As  employed  by  Seitz  it  may 
l)e  fairly  said  tliat  this  nictlKxl  is  almont 
perfect  in  its  action,  and  can  be  applied 
to  eeeenoes,  perfumes  and  wines  which 
can  be  suitJftbly  dealt  with  by  no  other 
qrstem.    It  lias  this  further  advantage 


that  the  use  of  pumps  does  not  force 
through  the  particles  of  asbestps  or 
choke  the  filter. 

Fig.  133  show^s  an  improved  method 
of  fiupf)lyinK  liquid  to  a  funnel  filter, 
inveuted  by  E.  E,  Kobauou,  and  de- 


Fio.  133. 

scribed  in  the  Themical  News,'  When 
large  quantities  of  liquids,  such  as  re- 
agents, have  to  be  filterecl  in  the  lab- 
oratory, it  is  often  oonvenient  to  havn 
some  means  by  which  the  funnel  filter 
may  Iw  kept  filled.  The  handling 
of  lar^e  bottles  fur  the  purpose  of 
emptying  the  liquid  into  the  filter  is 
disa^'reeable  and  tiresome.  By  tilt 
arrangement  shown,  such  lalx>ur  is 
avoided  and  the  liquid  is  at  the  same 
time  silently  but  siwely  tnuffrred  to 
the  filter. 

To  the  longer  limb  of  the  siphon  is 
atliichetl  a  short  rubber  tube.  Opera- 
ting vertically  within  the  lower  end  of 
the  tube  is  the  narrow  conical  stem  of 
a  glass  Imlb  float,  in  the  iKJttom  of 
which  are  2  or  3  small  lead  shot  or 
weights  for  the  pur|>oee  of  retaining 
the  stem  of  the  float  in  a  vartioa]  po£ 
tion. 

As  the  liquid  iii  the  funnel  filters 
out,  the  gkss  bulb  descends,  which  in 
turn  opens  tlie  bottom  of  the  sur- 
rounding rubber  pipe  and  permits  the 
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liquid  in  the  siphon  to  flow  out,  falling 
over  the  bull*.  If  the  liquid  from  the 
siphon  flowH  faster  tlian  that  through 
tbo  iiltar,  the  bulb  riMt,  and  ite 
conical  form  wedpc8  against  the  inner 
lower  periphery  of  the  rubber  pifx;, 
plugging  the  same,  and  stopping  iliu 
flow  thflnfrom.  Bj  thli  meami  the 
funnel  iH  keptooottaTitly  Hupplie<l  until 
all  the  hquid  in  the  upper  bottle  hjw« 
been  siphoned  out.  An  important  ad- 
vMitege  of  tUi  amuigMiieiit  is  that 
when  once  started  it  can  be  left  with- 
out attention  until  the  filtration  is 
oompleted. 

Fig.  1S4  dumt  m  rmrj  rimple  appa- 
ratus for  filtering  waltr.  Tuo*  gUHi 
tube  about  1  yd. 
long  and  of  ^-in. 
bofOf  Hid  bond  it 
twice  at  a  right 
angle,  as  shown,  so 
that  the  longer  leg 
it  olxNit  6  timet  as 
long  as  the  sliorter. 
To  the  Bhurter  leg  is 
^tened  by  means 
of  a  porionited  oorkf 
a  wider  gla^s  tube, 
about  4 1  in.  long 
and  I  in.  wide  (in- 
ade) ;  thia  tubo  ia 
lUled  with  absorb- 
ent cotton  (freeil  from  fat),  a  Rmall 
niece  of  perfectly  clean  sponge  being 
aid  nost  to  the  ooi^,  and  a  nmilar 
pieoe  being  used  to  close  the  other 
opening  of  the  tube.  In  jilace  of  the 
narrow  glass  tube,  a  rubber  tube  may 
doobeiued.  The appaimtua  it  started 
like  any  other  kind  of  Hiphon,  and  will 
be  found  to  work  well  in  nil  casM 
where  the  liquid  is  not  too  much 
loaded  with  tntpended  mattera. 

Dr.  El)ermayer  reports  that  he  hat 
found  muslin,  which  is  foMed  in  slmpe 
of  a  filter,  and  placed  below  the  latter 
to  be  an  excellent  promoter  of  rapid 
flltimtion.  He  had  occasion  to  make 
uw  of  .such  additional  munlin  filters, 
for  the  purpose  of  removing  the  paper- 
Alton  from  the  funnel,  without  tear- 
ing; nnd  he  thereb)-  had  occasion 
to  notioe  thin  utoful  |Mop«rtj  of 
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the  additional  mathn  llllflr.  ('Now 

Bemedies.') 

It  is  known  that  certain  precipitates 
tuoh  as  sttlphnr,  in  emnltion  patt 
through  filter  piper.  Boisbauoran 
often  employs  a  method  which  in 
many  cases  obviates  this  inconvenience 
and  which,  to  hit  knowledge,  hat  nol 
yet  been  made  public.  Filter  p^ier  it 
Ix)iled  with  aqua  rt^ia  until  the  mass 
is  duidified  ;  it  is  then  poured  into  a 
large  quantity  of  wnter,  and  the  white 
precipitate  formed  is  washed  by  de- 
cantation.  To  render  the  texture  of 
a  filter  very  compact,  it  is  then  tilled 
with  tint  material,  previously  ttirred 
up  in  water,  so  as  to  form  a  very  thin 
past«,  and  allowed  to  drain.  The 
paper  ia  thus  covered  with  a  layer, 
whioh  obttruet  itt  poret.  Or  a  httio 
of  the  same  pasty  matter  maj  be 
mixed  with  the  liquid  to  be  filtered. 

Eiselt  recommends  the  use  of  sjponge 
for  filtering  dittiUid  wnter.  The  ffl* 
tration  goes  on  with  gnat  rapidity, and 
the  pixxluct  is  clear  as  crystal.  When 
filtered  through  paper,  distilled  water 
toon  ezhibitt  a  "lelty**  tediment. 
which  is  never  formed  when  filtered 
through  sponge,  so  that  the  bottles 
scarcely  need  cleaning  after  several 
montht'  nte.  The  apperatot  thftt  he 
employs  oontittt  of  a  bottle  with  en 
opening  near  the  bott<»m  from  which 
descends  a  bent  glass  tube.  Thus  tube 
it  about  6  in.  wng  and  1-1^  in.  in 
diameter  ;  at  each  end  it  a  perfoimted 
rubl)er  H topper  bearing  a  narrower 
glass  tube.  The  wide  tube  contains 
one  or  two  long  ttript  of  fine  sponge 
that  has  been  cleaned  with  dilute 
hydrochloric  acid  and  then  dried.  The 
bottle  to  which  this  filter  is  attached 
mutt  not  be  largerthan  theone  plaoed 
beneftth  to  catoh  the  filtrate.  The 
sponge,  of  course,  nmst  Iw  cleaned 
every  few  moutlis.  ('  Neuste  Erfah- 
rungen.') 

Guncotton  is  scarcely  acted  upon  by 
the  mof<t  energetic  chemical  agent.s  at 
ordinary  temperatures,  and  may  there- 
fore he  need  at  a  filtering  memum  for 
Holutiont  flontrining  ttrong  aoidt  oral- 
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O.  F.  Burton,  of  Sprinic:field,  Ohio, 
ia  the  iuveut^ir  and  manufacturer  of 
•n  appUtnoa  «iowa  in  Fig.  186»  to  be 
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used  in  connectiuu  with  au  ordinary 
fiumel  or  percolator,  designed  to  pre- 
vent losB  by  evaporation  and  the  esc&pe 
of  odours,  and  to  exclude  dust  and 
flied.  It  will  alao  serve  as  an  air-ti^hl 
oawt  to  •  iDMsmting  or  infunon 
vessel.  By  the  ordinary  method  of 
filtering  and  percolation  one  loses  con- 
stantly by  evaporation  not  only  in 
aloohol,  but  often  in  the  volatile  por- 
tion of  the  drug,  while  to  keep  the 
filter  or  percolator  nupplied  requires 
constant  attention.  If  tilled  and  left 
at  night,  in  the  morning  the  filtering 
paper  will  uauaUy  be  dry  and  ^'ummed, 
or  the  drupf  in  the  percolatoi-  Ik;  ex- 
posed to  air.  These  dilhculties  are 
entirely  oyeroome  by  this  apparatus. 

To  use  it,  place  the  rubber  stopper 
into  the  receiving  bf)ttle,  and  insert 
the  funnel  or  percolator  (previously 

Koked).  On  this  place  ttie  cover, 
to  a  suitable  dischai^  bottle  con- 
taining the  dr-sinvl  (jnantity  of  liquid, 
insert  the  corl^  with  the  rubber  tube 


attached,  closed  by  means  of  the 
piuch-cock.  Secure  this  inverted,  at 
a  proper  height,  directly  above  the 
cover,  and  pass  the  rubber  tulie 
through  it  as  far  as  it  is  desirable,  to 
permit  the  Uquid  to  rise  in  the  funnel 
or  peroolator.  Preae  on  the  rubber  of 
the  cover  to  secure  it  flnnty  to  the 
edge  of  the  funnel  or  percolator. 
There  Hhould  be  a  slight  bend  in  the 
supply  pipe,  otherwise  it  might  draw 
the  cover  out  of  place  ;  if  too  much, 
there  will  be  a  free  flow  of  liquid. 
Loosen  the  pinch-cock,  when  the  liiauid 
win  flow  until  it  reaohea  the  end  of 
t  he  tube  and  cloee  it.  Then  no  more 
will  run  until  the  liquid  is  low  enough 
in  the  funnel  or  peroolator  to  admit 
air,  when  more  will  flow  aa  before. 
Should  the  quantity  of  Ik^uid  be  small, 
or  for  any  other  reason  it  is  not  desired 
to  use  the  supply  vessel,  insert  the 
■topper  in  place  <a  the  tube. 

Wlien  the  liquid  begins  to  dnxp 
from  the  percolator,  if  it  is  desired  to 
set  it  aside  for  a  given  length  of  time 
to  macerate,  instead  of  closing  the 
lower  orifice  with  a  cork,  the  flow  may 
be  stopped  by  clo.-^ing  the  air-tulx;  by 
means  of  the  pinch-oock.  The  funnel 
or  peroolator  should  not  exceed  8^  in. 
in  diameter.  With  this  size,  or  » 
little  smaller,  a  7-in.  filtering  cock  and 
No.  33  paper  can  be  used.  If  it  be 
deeired  to  employ  vessels  the  full  size 


of  the  cover,  to 


it 


tight,  it  may  be  necessary  to  weigh  it 
down  with  sand,  or  by  filling  it  wiUl 


Viscid  liquids,  such  as  are  obtained 

in  processes  of  artificial  <lif;e8tion,  may 
be  filtered,  according  to  Fre.>*eniufl,  by 
the  aid  of  finely  picked  asbestos  fibre. 
Not  only  is  the  filtration  of  such  fluids 
exceedingly  slow,  but  the  filtrate  often 
passes  turbid  even  through  |)ai>er  cf 
the  closest  texture.  To  tiller  such  a 
fluid,  FVeeeniua  advisee  to  dilute  with 
water,  add  some  recently  ignited 
asbestoH,  and  shake  the  mixture 
vigorously.  After  about  12  hours  the 
suspended  matters  will  have  subaided, 
leaving  the  supernatant  liquid  per- 
fectly clear.    This  is  to  be  siphoned 
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off,  and  the  residue  to  be  Wiushcd  once 
or  twice  by  decnnUtion,  and  then 
paflsed  through  a  glass  funnel  the 
neck  of  which  contains  a  pellet  of 
Mbestofl.  If  the  first  part  of  the 
filtrate  runs  off  cloudy,  it  ia  returned 
to  the  fuxmel  until  it  passes  clear. 

A  faimel  for  filtration  in  absence  of 
air,  it  aliown  in  F^.  186.  TlieliiniMl 


h'la.  136. 


hM  •  cylindrical  riin  1-2  cm.  high, 
covered  with  a  lid  pronded  in  the 
centre  with  a  neck.  Into  this  fits  a 
cork  and  bent  glasM  tu1«.  The  funnel 
is  fitted  into  a  filter  flaik,  which  luw?  a 
side  tul)e.  By  comiecling  the  tube  of 
the  funnel  with  tliat  of  the  flask  by  a 
pleoe  of  rubber  tubing,  the  exterior  air 
M  eicluded.  In  case  a  {)articular  ga.s 
is  required,  the  funnel  then  pn>- 
vided  with  a  double-bored  cork. 
Tlmmgh  one  opening  the  gas  is  intro- 
duced, and  it  piusaed  out  by  the  other, 
a  coTine<-tion  l)eiiig  made  with  the 
filter  fiahk  ad  before. 

An  mppmilbim  for  filtering  and  dry- 
tog  VtKJ  osidisable  precipitates  is 
shown  in  Pip.  1:^7,  and  i»  con8tructc<l 
of  glass  with  the  exception  of  the 
eoTO  C,  wMeh  ia  of  Imaa.  The  tube 
Q,  which  is  conneetod  with  the  brass 
tube  M  by  the  cork  F,  is  Ijent  over 
and  unites  with  a  small  flask  con- 
taining tlie  precipiliate.  Thia  small 
flaak  baa  a  oorfc  with  tbrea  holaa,  one 


,  for  the  tube  G,  a  second  for  a  ghaa 
fuiiTirl,  and  the  third  for  a  tube  con- 
nectmg  with  a  gas  generating  appa- 
ratus.  When  all  connections  are 
found  to  be  air-tight  tbe  tube  C  ia 
connected  with  a  water  pump,  and 
the  cock  £  ia  opened  ;  the  precipitate 
is  drawn  over  bfv  lowering  the  tube  O 
into  the  predpitate  in  the  daak  aa 
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soon  aa  the  apparatus  is  filled  with 
the  indifl'erent  gas.    The  precipitate 
ooHects  on  tbe  funnd  A,  and  distilled 
water  can  V»e  drawn  over  to  wash  the 
precipitiite  there,   by  pourinp  down 
the  funnel  in  the  small  flauk.  By 
j  opening  the  tap  D  instead  of  B,  the 
filtration  can  proceed  more  nlowly,  and 
this  tnj)  if»  alKo  useftil  with  verj'  muddy 
I  precipitates.    To  dry  the  precipitate, 
( the  oork  K  is  repMoed  hf  anotber 
I  without  an  opening,  the  glass  tube  G 
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is  fusM  off,  and  the  upfwr  part  B  of 
the  apparatus  w  removed  from  the 
lower  part  A,  and  tnuiiiferred  after- 
ward! to  A  diying  Ofon. 

A  flltor  aupport,  which  is  an  im- 
provement on  the  arrangement  for 
rapid  filtration  dottcribed  by  Feaseuden 
Mow,  to  ibown  in  Fign.  188-140.  U 
Is  miule  fmm  platinum  wire,  copper 
wiro,  or  aojr  other  suiUUo  matwiftl, 


ins  oven,  a^  the  air  has  access  to  tho 
{Kiper  from  all  nide?*,  whereby  it  dries 
mucli  more  rapidly  and  thoroughJj. 
For  a  flltar,  »  rapport  of  i^in. 
platinum  wire,  with  the  ring,  /, 
2^  in.  diameter,  and  the  wirec,  a  and 
6  3  in.  lung,  gave  excellent  service.  A 
^Mt  rod  bent  M  indiootod  1)j  Fig.  140 
works  very  well.  (*  Chemrail  Kowb.*) 
An  automatio  rapid  filter  io  ahown 
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and  bent  in  the  f»hape  shown  in  FiR. 
140.  A  paper,  folded  as  de>*eril>ed  by 
Fessenden,  is  puHhed  in  between  the 
wiroa,  a  and  6,  Fig.  188,  which  aonroe 
the  same  pui  fxise  tin  the  glass  rod,  that 
is,  to  support  the  inner  folds  of  the 
filter ;  whereas  the  ring,  /,  supports 
the  outer  folds,  giving  the  whole  an 
appearance  of  a  paper  formed  wit'i 
two  compartment.**.  Thi^  may  now 
be  placed  in  a  gla^s  funnel,  or  used 
alone  rimply  bj  suspending  it  over 
the  beaker  as  in  Fig.  189,  tlie  liquid 
following  the  wire  and  drif)ping  from 
the  point,  g.  As  a  means  of  drying 
precipitatea  on  the  filter,  it  is  far 
ftifwrinr  to  the  old  way  of  placing  the 
glasv  funnel  with  its  filter  in  the  dij* 


Fio.  140. 

« 

in  Fi^.  in,  which  indicates  the 
manner  of  its  operation  from  a  com- 
mon table,  being  cutii-ely  independent 
of  the  onstoroaiy  retort-etaad.  It 
uses  very  umall  circular  filters  3J  in. 
diameter,  and  yet  filten<  many  timee 
faster  titan  the  largest  heretofore  used, 
doing  its  work  thorougUy,  and  abeo> 
lutely  without  attention,  no  matter 
how  large  the  amount  to  be  filtered. 
It  is  got  rea<ly  quicker  tlian  the 
funnel,  never  breaks  the  filter-papers, 
and  hiv-i  met.il  contacts.  One  of 
its  stroiij;rst  I H (lilts  is  in  filtering  verr 
small  quiiutities  as  well  as  large.  The 
former  are  run  through  in  a  numienVa 
time  without  tedious  dropping,  as  br 
the  funnel. 
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The  use  of  filter-pumps,  as  every 
chemist  is  aware,  does  uot  in  a  very 
grefti  number  of  mwm,  faoOitftte  itttm- 
tion  :  first,  becauMftdense  layer  of  the 
preoipitote  fonne  next  tfaie  peiwr. 
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which  continually  requires  to  be  re« 
moved,  and  eeoond,  if  any  oonmdemble 

pcOBsure  is  used  particles  of  the  pre- 
cipitate will  pa««  through.  To  increane 
the  surface  seems  to  be  the  better 
plan.  Plaited  filters  partially  efiect 
this,  but  the  precipitate  cannot  be 
ea^Hilv  detached  from  them,  thev 
are  troublesome  to  prepare,  liibbed 
fannela,  while  also  an  improrement, 
linve  only  one  side  of  the  filter  for  u.se 
the  other  side  being  covered  with  three 


thicknesses  of  filter  paper.  The  fol- 
lowing method  (Fig.  142)  enables  fil- 
•  trationa  to  be  UMde  very  rapidly,  and 
in  such  a  manner  tbat  the  precipitate 
can  be  readily  removed  :  The  filter 
paper  is  folded  three  times ;  folds  Nob. 
1  and  2  are  toward  the  reader,  No.  S 
from  him.  The  filter  is  then  gathoied 
(Fig.  B),  and  a  piece  of  (^liiss  rod, 
bent  at  a  veiy  acute  angle,  in  inserted 
intbeeleftof  the  fflter  (Figs.  C  and 
thus  giving  a  filtration  watbrn 
of  nearly  four  times  the  usual  one. 
The  filtration  being  complete,  the  glass 
rod  is  grasped  by  the  projecting  ends 
and  lifted  from  the  runnel,  bearing 
the  filter  upon  it.  One  end  of  the 
filter  paper  is  then  bent  down,  and  the 
precipitate  is  easily  washed  off  (Fig. 
E).  An  improvement  on  this  is*  to 
use,  instead  of  the  glass  ro<I,  a  plate  of 
(Fig.  F)  ribbed  on  both  sides, 
renders  the  filtration  very  rapid 
indeed,  and  if  it  were  made  oj  the 
manu&cturers  of  chcniical  apparatus, 
would  no  doubt  be  used.  (K.  A.  Fes- 
senden.) 

The  produetion  of  a  partial  vacuum 

within  the  vessel  receiving  the  filtrate 
has  long  been  employed  in  chemical 
manipulations  for  the  sepu^tion  of 
dense  predpitatee,  and  also  to  save 
time  in  the  ordinary  prtx^sses  of  filtra- 
tion required  in  the  practice  of  chemi- 
cal analysis.    There  is  no  reason  why, 

'  in  the  abttence  of  a  oentrifogal  iwawMtm^ 
the  filtering  of  gelatine  emulsions 
should  not  be  liastened  in  a  similar 
manner,  considering  at  how  small  a 
cost  an  effleient  filter^pump  can  be 

I  manufactured. 

A  giKxl  many  vacuum  pumpss,  worked 
bpr  a  flow  of  water,  have  from  time  to 

;  tmie  been  introduced  to  the  notice 
of  the  public,  but  the  majority  of 
them  are  not  L()in|)letely  satisfactory. 
Bunsen's  is  perliaps  the  best ;  but  its 
production  requires  the  aid  of  skilled 
workmanship,  and  the  outfall  tube 
must  l)e  at  lea«t  32  ft.  in  length. 
Tlii:>  altogether  forbids  its  use  except 

I  upon  the  upper  floor  of  a  building. 

I  The  pump  to  be  described  was  de- 
signed by  A.  P.  Smith  some  years  ago. 
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The  principle  of  iU  con«*truction  is 
Iwaed  upon  tlmt  of  Qifiard's  iujector. 
A  dstern  of  mitor,  tneh  m  ii  to  1m 
found  in  eveiy  hoOM,  ia  all  that  is 
needed  for  a  water  supply  ;  but  the 


a  condition  ofisWy  acquired  by  »  little 
observatiuu  and  practice. 
The  greater  tlM  prowure  d  water, 

the  greater  the  power  of  the  pump, 
which  in  capaV>lc  of  lifting  a  column  of 


greater  the  head  of  water,  tlie  gnsater  j  mercury  equal  iu  height  to  that  of  the 
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the  power  of  the  purnp.  If  the  water 
oen  be  laid  on  from  the  main  supply, 
DOthini,'  further  couM  desired. 

Although  a  gooti  head  of  water — 
and,  therefore,  preaaure— is  desirable, 
it  by  no  means  follows  that  a  large 
quantity  of  water  w  required.  It  in 
desirable  to  attach  a  screw  pinch-cock 
en  tiie  rulAier  tube  which  oonneets  the 
piamp  with  the  water  supply,  f*<)  ola  to 
govern  the  quantity  flowing  through — 


barometer  at  the  time  being  mimui  the 

tension  of  aqueou.s  vap<iur  (the  colder 
the  water,  therefore,  the  better). 
However,  the  pump  will  work  very 
well,  and  lift  15  in.  or  more  of  mer- 
cury with  a  head  of  10  feet. 

The  construction  of  the  pump  offers 
no  difficulty  to  anyone  who  can  bend 
a  piece  of  glass  tubing,  draw  out  a  jet, 
and  )K)re  a  hole  in  a  cork  ;  this  last  ie 
perhaps  the  most  difficult  of  the  three. 
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FnMure  •  ^MS  lamp  ebiiiiliej  aboat 

28  cm.  in  length,  and  some  glast^  tubing 
of  an  internal  diameter  of  about  6  mm. 
fit  two  sound  corks  to  the  ends  of  the 
lunp  ohimMj.  Through  tba  oantre 
of  the  upper  cork  pass  a  glass  jet  with 
a  short  nozzle  (Fig.  143).  Through 
the  lower  cork  pass  another  jet,  having 
»  long  doping  noade.  The  diamater 
of  the  holes  at  the  ends  of  the  jets 
may  ))e  ,\\>out  or  2  mui.  (The  «ize 
realij  depends  upon  the  water  supply.) 
Owa  ahoold  ha  takan  that  tha  hole  in 
the  lower  jet  is  not  smaller  than  that 


of  the  upper  jet ;  they  ought  to  be  the 
same  size.  These  two  jets  are  plaoed 
diametrically  oppoedta  each  other,  and 
nearly  in  ocmtaot,  ao  thrt  water 
flowing  down  may  pass  amoothly 
out  of  one  into  the  other  without 
striking  the  edge  and  apnrCuig  off 
into  the  chimney  glass.  A  vacuum  is 
produced  at  this  point.  This  is  really 
easy  to  accomplish,  howevor  difficult 
it  may  appear  on  paper.  Adjott  an 
eshaoat  tune  through  the  upper  cork, 
and,  to  make  the  whole  affair  like  an 
in8trument  that  is  intended  to  work, 
and  not  like  a  model,  moimt  it  aa  in 
Fig.  144,  where  A  is  the  pump,  BCD 
the  exhaust  tul>e  ;  but  at  B  insert  a 
three- way  metal  tube,  and  attach  a 
barometer  tube  (same  tubing  as  before), 
which  dips  into  a  vessel  of  mercury. 
The  junctions  with  the  metal  tube 
may  be  made  either  by  ^ood  corks  or 
rubber  tied  on  with  wire  (the  glass 
tobe  moat  project  inside  the  metal 
tabe  in  any  case),  and  all  the  junctions 
well  covered  with  several  coats  of 
shellac  varnish.  The  glaaa  tnhea  may 
he  find  to  a  board  in  the  manner 
shown  in  Fig.  145,  by  cutting  a  groove 
in  a  piece  of  cork,  and  screwing  a  strip 
of  tin  or  brass  over  the  whole. 

The  final  adjnatmentof  the  jets  can 
only  be  made  while  the  water  is  flaw- 
ing, and  the  barometer  tube,  or  the 
exhaust  tube,  is  dipping  under  mercury 
in  order  to  aaoertain  when  the  pomp 
is  doing  its  best.  Wlicii  the  proper 
position  ha**  been  found  (generally 
obtained  by  twisting  the  jet,  m  the 
point  is  anra  not  to  be  quite  oantxml), 


the  oorkfl  may  be  oorered  with  electri- 
cal cement,  or  aeveial  applications  of 
shellac  varnish. 


The  tillering   bottle  requires  no 
\  special  description.    CSsra  must  be 
taken  to  have  a  sound  oork,  and  it  is 
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M  wtH  to  KMik  it  in  melted  peraffin  to 

fill  up  the  pwres.    The  rubncr  which 
connects  the  lK)ttle  with  the  exhaust 
mwit  be  as  thick  as  posaible,  and  the 
ends  of  the  ghee  tubee  must  bepleoed 
in  contact,  or   the   rubber  will  be 
flattened  by  the  prejjtiure  of  the  atmo-  | 
sphere,  and  cluae  the  tube.    Aparticu-  • 
wr  kind  of  rubber  tubing  it  iramnftK?- 
torad  specially  for  such  purposes  as 
these,  and  Ciinnot  well  squeezed 
fiat,  as  it  lias  a  diameter  of  2  cm.,  and 
ft  bora  of  only  4  mm.    Howwor.  ordi*  i 
nary  black  rubber  tube  will  do  very 
well  for  most  purpoeee.    ('  Yoftr-Book 
of  Photography.') 

Some  predpitfttee  are  eo  ezoeedinf^ 
fine  that  the  best  filtering  paper  in 
incapable  of  retainini^  them.  In  such 
cases  the  difficulty  may  be  overcome 
hf  stining  up  with  the  liquid  to  be 
mtered  ft  little  finely-powdered  French 
chalk  (or  paper  pulp  obtained  by  dis- 
solving filtering  paper  in  aqua  regiik 
and  repredpitatiug  in  ivater);  tab 
settling  on  the  tiller  closes  the  pores 
of  the  paper  still  further,  and  prevents 
the  pas«aee  of  the  precipitate.  When 
flltenng  not  liquids  which  ftre  very 
add,  or  have  a  high  specific  gravity, 
much  annoyance  may  be  mused  by 
the  repeated  breakage  of  the  tiltering 
piper.  Thisoaa  generally  be  presented 
ny  supporting  the  apex  of  the  Hlter  on 
a  strip  of  rauislin  laicl  m  roHfi  the  funnel, 
or  by  using  papers  wtiich  have  been 
■teopad  in  1*82  nitrie  acid  for  a  few 
minutes,  washed  and  drietl,  whereby 
the  paper  U  greatly  ritreni^thened. 
For  this  purpose,  also,  an  extm  strong 
Tftriety  of  fflter  paper  has  been  intro- 
dttced  commercially,  the  peculiarity 
consist  itii^  in  a  network  of  linen  thr^kis 
interwoven  with  the  substance  of  the 
paper  during  manufMture. 

The  ordinary  funnel  with  Hides  at 
an  angle  of  t^O^  is  not  adapted  for  very 
rapid  hltratiou.  The  long  French 
form,  ha^ng  a  lengUi  ftbont  twice  tiiat 
of  the  widest  diameter,  yidds  much 
better  results,  atul  used  in  conjunction 
with  a  plaite<i  liiter  paper  gives  the 
greatest  rapidity  of  futmtion  which  it 
IS  possible  to  obtain  with  the  sim|ile 


paper  and  funnel.    Two  fonas  of 

funnel,  each  the  subject  of  a  patent, 
have  been  introduced  with  the  view 
of  lessening  the  disadvantages  of  the 
ordinary  60°  funnel.  The  first  ia 
furnished  with  straight  projecting  ribs 
I  on  the  interior,  which  to  a  groat  extent 
'  keep  the  paper  from  close  coutaci  with 
the  aides,  and  thk  certainly  aide  iUtm- 
tion  considerably.  The  second  is  of 
more  recent  introduction,  and  may  be 
described  as  a  funnel  of  the  ordinary 
diape  enclosing  tiie  body  <tf  a  slightly 
smaller  funnel  perforated  all  over  witL 
small  holes,  and  kept  from  contact 
with  the  outer  funnel  by  S  projecting 
ribs,  the  whole  being  made  of  earthen- 
ware in  one  piece.  The  space  between 
the  inner  and  outer  bodies  of  the 
funnel  is  closed  at  the  top,  and  a  cir- 
cular hole  is  provided  in  the  latter, 
which  may  be  closed  airtight  by  a 
stopper.  The  patentees  claim  that 
this  funnel  may  be  used  for  a  variety 
of  purpoase  besides  that  of  oidinaiy 
filtration,  such  as  vacuum  filtering, 
washing  precipitates  automatically, 
dialysis,  etc.,  besides  being  a  great 
improvement  on  the  nsmd  pattern. 
The  following  is  the  result  of  a  com- 
parative experiment  with  the  above 
funnel.  Time  required  to  filter  4 
pints  of  liquid— No.  1.  OrcBnaiy 
funnel,  plain  filter  paper,  50  minutes. 
No.  2.  Patent  funnel,  pl^n  filter 
paper,  23  minutes.  No.  3.  Ordinary 
rannel,  plaited  filter  paper,  8  minntea. 
The  high  price  of  the  above  funnel  is 
its  chief  objecti(»i,  otherwiie  it  givea 
v«y  good  results. 

The  most  perfect  wav  perhape  of 
utilising  a  paper  filter  is  uiat  aoggested 
by  Dr.  Syme^.  He  makef?  a  linen 
cone  and  attaches  it  at  the  top  to  a 
wooden  lingresting  on  an  earthen  jar. 
The  linen  forms  a  support  lor  the 
filter  paper,  and  a  ■citable  oov8rpr»> 
vents  evapurutiuu. 

There  is  one  point  to  which  great 
importance  should  be  attached  in  the 
consideration  of  this  subject,  and  that 
is  that  there  is  a  certain  material  or 
combination  of  material  beat  suited  for 
the  filtration  of  aqy  given  liquid,  and 
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much  time  may  frequently  be  aaved  Xij 
carefully  noting  the  filtering  meilium 
best  adapts  to  each  particular  fluid. 
For  instance,  a8trong  infusion  of  poppy 
<MfMalee  precipitated  bgr  rectified  eptrit 
filters  he^t  thnmj^h  swansdown,  liquid 
extract  of  btjel  through  jjaper,  a  strong 
iuiuiiion  of  senna  precipitated  by  recti- 
fied tpirit  thitmgh  ibumel,  ete.,  and 
every  liquid  which  presents  any  diffi- 
culty requires  intelligent  treatment 
acxx>rding  to  its  nature.  One  com- 
Wwtiim  ol  filtering  matoialB  leemi 
gpedalty  adapted  to  the  filtn^tion  of 
syrupe,  flannel  coated  with  niw  ptiper 
milp.  Syrups  pass  through  such  a 
fllUr  witii  emnpftrfttive  rapidity,  Mid 
tbft  filtimte  ii  M  brilliant  it  'ib 
possible  to  obtain  it  even  thrcnigh 
paper  of  the  tinest  texture.  The  bag 
■hovld  be  mide  of  vtaj  ooine  flMinel, 
and  filled  with  a  mixture  of  paper 
pulp  and  water  which  has  previously 
been  boiled  until  the  pulp  is  quite 
dinntegmted.  A»  the  niter  ram 
through  the  beg  the  pulp  ia  left  at  s 
uniform  layer  on  its  interior. 

There  are  several  methods  of  assist- 
ing filtntion  by  prodooing  ft  veounm 
in  the  veoeiTing  veeMl,  e.g.  with  the 
Bunsen  pump  ;  also  an  arrangement 
for  producing  a  partial  vacuum  by 
comieotiitt  m  reoeiTing  veeeel  with  » 
bottle  faU  ol  mitar  pleoed  et  a  he«|^ht 
and  communicating  with  a  nmiler 
bottle  at  a  lower  level.  The  um>er 
bottle  aote  ae  an  aepirator,  and  when 
empty  the  poatioim  of  the  bottles  can 
be  reversed,  and  the  action  rendered 
oontinuous.  The  pressure  exerted  by 
a  column  of  liquid  may  be  utilieed  m 
two  ways,  either  to  force  the  filtimte 
through  in  the  usual  direction,  or  to 
make  it  pass  upward  through  the  tilter- 
ing  medium.  In  the  firat  ceee  a  reter- 
Vfwr  is  placed  at  a  convenient  Iicight, 
from  which  proceeds  a  tube  terminating 
in  a  ring  or  collar,  to  which  the  filter- 
ing bag  IB  seeumly  attaehed,  tiie  height 
ol  the  reservoir  determining  the  pres- 
sure on  the  contents  of  the  bog.  This 
method  is  veiy  well  suited  for  thick 
find  UqoidB,  which  contain  bat  Uttle 
lediment^  and  which  filter  too  slowly 


I  under  crdinaiy  atmospheric  prenure. 

]  In  the  second  cjise  the  filter  is  attached 
to  the  tihort  limb  of  a  liiiphon,  so  that 
the  liquid  passes  in  au  upvmrd  direo* 
tion  tokrough  llie  filter,  and  hereiD  liee 
it«  great  a<lvantage,  viz.  that  the  solid 
portion  of  the  liquor,  instead  of  settling 
on  the  filter  and  choking  up  it^i  pores, 
tenda  to  move  away  ma  it  towndi 
the  bottom  of  the  vessel. 

The  apparatus  employed  for  centri- 
fugal filtratiuu  cousibts  of  a  shallow 
metal  bos  eupported  horiaontdUy  on 

'  an  axis,  and  capable  of  being  revolved 
with  great  rapidity  by  means  of  suitalile 
gearing.  Inside  is  a  similarly  shaped 
but  lather  emaller  box  made  d  par* 
forated  metal  or  gpuae,  and  fitting 
into  the  outer  case  so  as  to  leave  a 
space  all  round.  The  inner  case  is 
Imed  with  flannel,  forming  a  beg  into 
which  the  liquid  to  be  filtered  is  poiu*ed. 
On  setting  the  machine  in  motion,  the 
iiauid  is  powerfully  forced  against  the 
■idee  of  the  flannel  beg ;  the  dear 
portion  then  paases  through  into  the 
annular  space  V»etween  the  two  ca8(», 
and  leaves  the  sediment  behind  in  the 
bag.  A  high  speed  ie  aooeemiy  to 
obtain  good  results. 

Of  the  various  methods  just  de- 
scribed none  lends  itself  more  readiW 
to  the  filtration  of  thick  Tieoous  Uqddfl 
(never  ending  sources  of  difficulty 

I  when  considerable  (junntities  are  con- 
cerned) than  that  known  as  ' '  unward  '* 
filtration.  In  this,  adfantege  is  taken 
of  the  praanre  d  the  atm(»Mphcre  by 

I  using  a  long  column  of  liquid  to  suck 
the  filtrate  through.  The  apparatus 
usually  employed  for  carnring  out  this 
process  consists  weewntiilly  of  an  in- 
verted open  box  or  cone,  over  the 
mouth  of  which  the  filtering  medium 
IS  stretched,  the  cone  being  connected 
at  its  apex  with  the  short  limb  of  a 
siphon.  The  advantages  of  this  ar- 
rangement are  that  by  lengthening 
the  siphon  leg  the  rapidity  of  nitration 

I  may  be  increased  to  any  reasonable 
extent,  and  by  it'^  jxisition  the  filtering 
medium  is  prevented  from  becoming 
dioked  up  with  deposit,  the  sediment 
tending  to  move  away  from  the  filtei^ 
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ing  surface  rather  than  to  settle  upon 
it.  If  a  liquid  containing  a  suspended 
precipitate  be  allowed  to  rest,  a  zone 
at  the  MirfMe  beoomes  dear  in  •  oom- 
paratively  short  time,  whilst  that  near 
the  bottom  still  remains  turbid.  As 
a  oompaFatively  clear  liquid  filters 
much  more  quickly  than  a  thiek  and 
muddy  one,  the  position  of  the  filtering 
cone  (which  must  of  necessity  be  placed 
near  the  bottom  of  the  containing 
voHol)  in  an  upward  Bltiation  arrange- 
ment if  hardly  correct,  as  the  iiltmte 
is  drawn  from  a  lnver  of  litjuid  which 
is  much  more  turbid  than  that  at  the 
aurCMse.  The  correct  poaition  of  the 
filtering  cone  ir*  evidently  at  the  surface 
of  the  liquid,  so  tliat  only  the  clearewt 

£»rtion  may  have  to  pass  throush  the 
ter,  and  full  advantage  be  taken  of 
the  oiarifying  eflfoot  of  sulisidence. 

In  order  to  overcome  the  difficulties 
encountered,  Bird  devised  the  i^pa- 
ratoa  shown  in  Fi^.  146  with  a  view  of 
ajpfdyiog  the  principle  of  upward  filtra- 
tion, avoiding  •'xp>sure  to  air  at  any 
stage  of  the  process,  and  keeping  the 
filtering  medium  in  the  moat  advan- 
tageous poaition,  via.  at  the  aurfaoe  of 
the  H(|uid. 

A  ii*  a  .stoneware  jar,  of  about  2  gal. 
capacity,  placed  on  a  shelf  at  a  height 
of  6-6  ft.  alwve  the  vessel  M.  It  is 
secured  toal»o!ird  Oof  suituble  diinen- 
sioua,  perforated  by  a  circuUir  hole  q. 
B  is  of  wood,  3  in.  wide,  and  also  jjer- 
f orated  hy  two  holes  x  and  r.  C.  A, 
and  B  are  .securely  fa.stene<:l  t'>crt  ther 
by  a  string  or  other  suitable  lue^ins. 
J  is  the  fUter  proper,  and  consists  of  a 
choohur  box,  doeed  at  the  top  and 
open  at  the  bottom,  and  about  J  in. 
less  in  diameter  than  A.  J  is  divided 
at  the  centre  by  a  partition,  which 
thus  forms  an .  air-tight  chamber 
in  the  uppt^r  pt)rtion.  The  tube  t 
pas-ses  through  this  cluMnl>er  and  com- 
municates with  the  lower  half  of  A, 
ita  upper  end  being  connected  to  the 
l^aas  tube  H  by  rublxjr  tubing.  Over 
the  open  mouth  of  J  i.s  ntretched  the 
filtering  medium,  assisting  of  three 
layers,  calico,  paper,  and  flannel,  the 
latter  being  on  the  oataide.   £  ii  a 


bar  of  wood  to  which  the  glass  tubes 
H  and  I  are  firmly  attached  J,  H,  I.  E 
iurming  a  rigid  system,  partially  coun- 


terbalanced  at  its  centre  of  gravity  by 
the  weight  F  through  the  cord  and 
pulley  G,  the  whole  being  capable  of 
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free  motion  up  and  down,  so  that  J 

rises  and  falln  with  the  liquid  in  the 
interior  of  A.  The  tul)e8  H  and  I 
work  through  the  holes  x,  r,  and  o, 
wUdi  mm  m  gaidet.  The  weight  F 
■hould  be  such  that  when  A  contains 
no  liquid  J  just  descends  freely  to  the 
bottom  of  the  jar.  K  is  a  piece  of 
rabber  tubing  connecting  I  and  L,  bo 
aa  to  allow  of  the  free  motion  of  I.  L 
18  a  gla.H8  tul)e  passing  into  the  bottle 
M  and  twisted  once  ae  shown,  near  the 
bottom.  A  -iphoa  and  |ibico-ooak  V, 
Z,  are  required  to  draw  off  the  filtrate 
from  M. 

If  it  is  desire*!  to  start  filtration,  A 
is  filled  with  liquid,  when,  by  the 
buoyant  action  of  the  air  chamber  in 
J,  aided  by  the  weight  F,  the  filter 
ris^  to  the  surface.  A  cork  is  inserted 
in  the  bottom  of  L,  and  the  end  of  the 
rubber  tul>e  V  is  removed  from  I ; 
through  V  and  I,  I  K  L  and  H  J  are 
filled  with  liquid  (preferably  bright). 
The  connection  at  V  is  again  made 
aad  aeenred,  and  a  layer  of  colourless 
heavy  petroleutu  nil  a1)out  ^  in.  deep 
is  poured  on  two  .surfaces  O  of  the 
Uquids  in  A  and  M.  As  soon  as  the 
end  of  it  ia  eneloeed,  filtration  com- 
meiiccH  and  goes  on  continuously. 
Tlie  oil  is  of  course  unnecessary  in  the 
case  uf  liquids  which  do  not  su£fer  by 
eaqpoeure  to  air.  Glass  jars,  furnished 
with  stop-cocks  at  the  bottom,  may  be 
substituted  for  the  vessels  A  and  M 
with  considerable  gain  in  convenience. 
All  joints  must  be  bound  with  waxed 
thread  or  wire,  and  thick  rubber  tubing 
used,  to  avoid  collap.sc  of  its  walls  and 
consequent  stoppage  of  the  flow  ;  the 
filter  J  ahould  also  be  well  varnished 
with  shellac  di^wlved  in  methylated 
spirit.  Tlie  construction  of  thi.s  filter 
demands  but  a  small  amount  of  mecliaui* 
od  aldll;  it  waAta  oontinuoualy,  re- 

?[uire8  but  little  attention,  and  per- 
ectly  prote<  t.s  the  liquid  putsing 
through  it  from  the  action  of  the 
«tino^>here  at  any  stage  of  the  opera- 
tion. 

Filters  for  Liquids  demand- 
ing Special  Conditions. — There 
are  eome  few  fiquida  or  aolutiona  Uiai 


cannot  be  euitil  iy  filtered  in 
apparatus  such  as  may  l>e  en) ployed 
for  water,  though  Seitz's  a.sl)ef<t<»H  filters 
may  be  strongly  recommended  for  the 
purpose.  They  are  chiefly  fluids  of  an 
oily,  gelatinouH,  or  syrupy  character. 

Gelatin  cms  Fluids. — A  simple  and 
rapid  method  of  filtering  gelatinous 
mixtures  will  doubtless  be  acceptaUe 
to  many  pfatotographers.  The  plana 
u.-^Ufilly  recommended  aiv,  the  use  of 
a  funnel  plugged  with  tow  or  cotton- 
wool, or  a  jnece  of  cambric  or  other 
material  spread  over  a  jar,  on  which 
the  solution  i«  poured  and  allowed  to 
percolate  through.  These  plans  are 
altogether  unsuitable  where  large 
quantities  of  liquid  have  to  be  filtered, 
and  even  for  small  quantities  the  pro- 
cess is  slow.  The  gelatine  ha»  to  be 
kept  warm  till  the  operation  is  com- 
plete, and  a  rather  open  material  must 
be  employed,  <^r  the  Holution  will  only 
fall  tlu*ough  ilrop  by  drop.  The  plan 
here  described  will  be  found  very  ex- 
peditious, there  is  no  waste,  a  filtering 
matcnal  of  the  closest  texture  may  be 
used,  and  the  warm  mixture  is  filtered 
before  it  has  time  to  tliicken  by  cool- 
ing. It  has  been  used  successfully  for 
filtering  gelatino-hromide  emulMons 
and  the  gektinous  mixtures  employed 


no.  14Y. 

in  the  preparation  of  carlwn  tissue. 
The  arranjjomeut  referred  to  is  shown 
in  Fig.  147  :  a  is  a  wooden  stand  18 
in.  lii^  having  a  hole  in  the  top  4  in. 
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in  diuneU'r  -.  h  {■<  a  ring  mailc  of  bent 
cane  or  \vlial»-lM»n«',  .slightly  iHrger  than  ' 
the  hole  in  the  ittaDd.    The  filtering  ; 
mttterU,  which  miut  be  of  the  dosest 
texture,  should  be  cut  in  a  circular  I 
form  aVjout  22  in.  in  diameter  ;  when 
secured  to  tiie  ring  with  t$tout  threed  I 
it  foraw  *  bag    the  ring  6  preventing 
it  from  falling  thnmgh  the  opening  in 
the  stand. 

To  use  the  apparatun,  the  opei-ator 
ponn  luflloient  of  the  mixture  into  the 
ng  to  half  fill  it ;  he  tlien  seizes  the 
beg,  above  the  liquid,  with  InV  fi niters, 
ana  presses  the  filtrate  through  into  a 
receptacle  placed  below  to  reoeive  ft. 
Further  portions  of  the  mixture  are 

Kured  in  till  the  whole  ([uantity  has 
en  tiltered.  With  the  meaHurements 
IpTCQ  above,  quantitiee  varying  from  4 
to  40  OS.  may  bo  readily  operated  upon. 
(«Photog.  News.') 

Liquids  Affected  by  v4tV.— Fig.  148 
ehows  a  rapid-acting  filter  by  Vollmar, 


Ito.  148. 


for  liquids  liable  to  eliange  by  expofiuro 
to  the  air.  The  filter  i.i  hermetiavlly 
closed  wlule  working.  It  is  lined  in- 
aide  with  filtering  paper,  and  the  fil- 
tration takes  plice  .so  that  the  turbid 
liquid  enters  the  filter  below,  passes 
through  the  paiier,  and  is  discharged 
dsir  at  the  top,  where  a  p^  oonveye 
tintoareeeptaole.  Thiaamngeineot 


is  of  special  service  for  filtering  wines 
or  "»ther  delicate  liquid.^^  which  tshould 
not  be  long  exposed  to  air.  A  siphon 
inserted  into  the  oeak  oontahiiug  the 
turbid  liquid,  whioh  stands  on  an  elo* 
vated  place,  conveys  the  liquid  to  the 
filter,  and  thence  it  flows  into  tha 
new  reoeptaole.  U  the  liquid  ie  veiy 
eensitive  to  air,  and  a  mf9t  off  ou 
rann<»t  affect  its  flavour,  Horne  pure 
olive-oil  may  be  poured  into  each  cask, 
and  the  ddivenr  tube  leading  finom  the 
filter  be  puahea  down  to  the  bottom  off 
the  receiving  cask.  In  this  way  the 
liquid  is  absolutely  protected  from 
oontaet  with  air  . 

Limt  Mudi /rem  Soda  CauMicUert, 
Thej^e  are  generally  drained  in  a 
filter  consisting  of  a  half  boiler,  cut 
longitudinally,  loosely  paved  with 
bricks,  which  are  covered  with  hkyen 
of  coke  to  i\  doptli  of  9  in.  or  ho  ;  the 
Ixittoni  layer  is  compo«ie<i  of  good-sized 
lumpH,  the  top  of  small  pieces,  8ur> 
mounted  by  a  covering  of  coarse  sand 
or  cinders.  Over  the  filter-l)ed  are 
laid  perforated  iron  plates  or  grids, 
upon  which  the  mud  is  placed. 

Syrups. — The  filtration  of  synipe 
and  saccharine  fluids  is  largely  per- 
formed in  wliat  are  familiarly  known 
as    Ijag  ■•  or  "  Taylor  "  filters.  The 
oonetruetion  and  arrangement  of  theee 
are  shown  in  Figs.  110,  150.  The 
filter  consists  of  a  wrought-iron  case 
a,  with  openings  at  6,  and  an  internal 
flange  at  top  to  carry  a  oast-iron  bos  e, 
having  holes  in  the  bottom,  for  the 
reception   of  gun-metal  l»ell.s  d,  to 
which  are  attached  cotton-twUl  filter- 
bags  e.    Fig.  160  shows  an  enlwged 
section  of  the  gun-metal  Ixjll  d.  The 
bags  €  fa.'^toned  to  these  belln  are  3-6 
ft.  in  circumference  and  6-10  ft.  long, 
woven  without  a  eeam.    TIm^  ere 
I  crumpled  up  inside   ".sheaths"  of 
'  strong  open  webbing,  alK)ut  18  in.  in 
j  circumference,  which  restrict  their 
I  expansion.     They  are  amaged  in 
,  series  of  100  or  more. 
'     In  .sugar  refineries  uko  ih  largely 
made  of  animal  charcotU,  packed  in 
I  huge  cylinders. 

I  OOf.— The  filtration  off  oOe  may  be 
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elKwted  in  »  very  great  variety  of  ways,  sttainod  by  allowing  it  to  depoait  im- 

either  with  or  without  the  assistanco  purities    and    re|j<"atctlly  decanting, 

of  artificial  pressure  derive<l  from  (a)  But,  for  the  l)Cht  qualitiej*,  further 

a  "head  "  of  the  liquor  to  be  filtered,  purihcatioa  in  necei^^ury  not  only  to 

{k)  cue  of  tba  mmj  lonns  ol  filter^  Mcura  limpidity,  but  a  cafiadty  for 
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in  use,  or  (e)  atmospherio 

sure  by  the  priKluction  of  a  v;iriiinn 
undtr  the  filter-lnid.  For  example, 
olive-oil  is  mostly  bubjected  to  no 
of  purifloatioB  bqrond  wliat  is 


lengtbenedpraMrration  by  eiiminatiog 
the  water,  mucilage,  and  parenchymat- 
ous matters.  Various  devic®*  are 
employed  in  different  localities,  one 
ana  aU  bmg  filt«ra.   In  Fkanoe,  the 

a  2 


Digitized  by  Google 


260 


Filtration  by  Displacement. 


oil  to  be  purifiod  IB  received  into  per- 
forated boxes  carpeted  with  carded 
cotton  (wadding)  ;  elaewhere,  ootton 
tiMue  tntapoMd  between  bedi  of 
oimDUlar  and  washed  animal  cfawooal 
form  the  filter  ;  a  bed  of  dry  moes, 
on  the  "  Grouvelle  ct  Jaunes "  system  ; 
layen  of  Mnd,  gx^um,  and  ooke ; 
altenittte  beds  of  Hand  and  vegetable 
charcoal,  according  U>  DeuLs  de  Mont* 
fort  8  plan  i  carbouiued  schist  and 
peat,  by  CowuB*  method  ;  day  heftted 
to  ^OO"*  (?  F.),  as  proposed  by  Wright ; 
by  introducing  china-olny  hihI  nllowing 
to  stand  at  a  moderate  temperature, 
then  filtering  through  ootton,  as 
adopted  by  A.  Pizarri.  Perhaj>H  Die 
best  mode  is  that  of  Isnardi.  Tliis 
apparatus,  Fig.  151,  consists  of  a 
boiler  full  of  water,  serving  as  a  water 
bath  for  2  turned-iron  ojlindera  6, 
receiving  the  oil  from  the  renervoir  r, 
a  suction-  and  force-pump  and  a 
filter  e,  containing  perforated  trays 
whose  holes  are  filled  with  wadding. 
This  apparatus  ena>)le.s  the  oil  to  Ixj 
filtered  without  coming  into  contact 
with  the  air,  and  at  an  elevated  tem- 
perature which  osa  be  regularly  main- 
taitied.  (''•icu-nut  oil  in  anotlier 
example  of  puritication  by  aimple  sub- 
sidence and  tiltration. 

Pereolation.— This  is  a  kind  of 
filtmtion,  commonly  called  *'  by  dis- 
placement," employed  for  extracting 
the  essence  from  roots,  herUi,  tteedd, 
barks,  etc.  It  is  effected  in  the  follow- 
ing  maimer  :  It  i^  first  ueoessary  that 
the  nrticlan  to  l>c  acted  upon  should  be 
ground  iu  a  drug  mill  to  the  condition 
of  a  coarse  powder ;  then  moisten  the 
maHs  thon)ughly  with  alcohol,  allowing 
it  to  "  inaoemt^  "  for  12  hours  in  a 
vessel  well  covered.  Next  is  required 
a  hollow  instrument  oi  <7lindrioal 
form,  having  one  end  Mha)xxl  like  a 
funnel,  HO  that  it  am  lie  inserte<l  in 
the  neck  of  a  glass  bottle,  and  luiving 
inside,  near  the  lower  end,  a  partition 
pierced  with  numerous  ^mall  holes, 
like  the  Htniiner  of  a  French  cofTee-pot, 
which  is  a  simple  coU'ee  percolator  ;  iu 
the  absence  of  such  a  partition,  soft 
ootton,  or  any  insoluble  substance,  may 


be  substituted,  and  being  placed  in 
the  inside  at  the  lower  end  of  the 
instrument,  will  answer  as  well  as  the 
I  strainer.  This  instrument  is  called  • 
!  percolator.    BouUay's  filter  or  perco- 
lator is  usually  employed.  Macerate 
the  ingredients  to  be  acted  upon,  for 
the  time  named— introdooe  tiMm  into 
the  percolator,  and  slightly  press  them 
upon  the  |»rtition.    Any  jjortion  of 
the  liquid  used  in  the  maceration,  not 
absorbed  bj  the  powder,  should  be 
poured  upon  the  mass  in  the  instni- 
I  ment,  and  allowed  to  percolate.  Now 
i  gradually  pour  into  the  percolator 
I  snflloient  of  the  alcohol,  or  other  liquid 
to  Ije  filtered,  to  drive  before  it,  or 
"  ili.splace,"  the  liiiuid  contained  in 
I  the  mass  ;    the  portion  introduced 
must  in  like  manner  be  '*  displaced  ** 
!  by  another  portion ;  and  so  on,  till 
the  requireti  quantity  of  filtered  liquor 
j  is  obtained.    This  extract  is  called 
a  tincture.    In  case  the  liauor  which 
I  firnt  ptuHMe^  through  should  be  thick 
and  turbid,  again  introduce  it  into 
I  the  instrument,  being  very  careful 
I  not  to  have  the  powder  too  coarse  or 
loosely  pressed,  or  it  will  permit  the 
li(|ui(l  to  pa.sHi  too  quickly  ;  and  on  the 
other  liand,  it  should  not  Xxa  too  tine 
I  or  compact,  or  it  may  offer  an  uu- 
I  necessary   resistance.     Should  the 
liquor  flow  too  rapidly,  return  it  to 
the  instrument,  and  close  it  l>ene<ith 
{  for  a  time,  aud  thus  permit  the  finer 
I  parts  of  tlie  powder  to  subside,  Mid 
cause  a  Blower  |)ercolation. 

The  first  portion  of  liquid  obtained 
by  the  method  of  displacement  is 
I  always  in  a  state  of  high  concentre* 
tion.    In  geneml,  it  is  a  simple  solu- 
tion of  the  soluble  ingredients  <if  the 
crude  dru^  in  the  fluid  employed. 
But  sMnetunes  the  solvent,  u  com- 
pound, is  resolved  into  it»  compound 
partH,  and   the   fluid   wliich  pawseH 
I  through  it  at  auv  given  time  is  only 
I  one  of  these,  boldinR  in  solution  only 
'  the  motit  soluble  parts  of  the  drug. 

ThuH,  if  diluted  alcohol  be  pt)ured 
I  over  powder  of  myrrh,  iu  the  cylinder 
!  of  the  perodetor,  the  fluid  whioh  first 
drops  into  the  receiver  is  e  saltttkMi  of 
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an  oily  conidfltence  chiefly  compoeed 
of  resin  and  volatile  oil  dia«olve<l  in 
alcohol.  In  like  manner  when  the 
powd«r  of  gitll-iitita  is  treated  is  tho 
■ame  way  by  hydrated  sulphuric 
ether,  two  layers  of  flui<l  are  obtained, 
one  of  which  is  a  highly  concentrated 
iolutioa  of  tanniii  in  tiM  mtar  of  the 
ether,  and  the  other  a  weak  solntioii 
of  the  f«ame  principle  in  pure  ether. 
In  all  caaea,  therefore,  in  which  it  is 
not  otherwiae  directed,  it  ia  abeolutely 
neoenary  to  a^intate  the  several  por- 
tions of  the  li«juid  obtained  by  per- 
colation together,  in  order  to  ensure 
a  pfoduet  of  unifonn  etnogth  or 
activity. 

To  illustrate  the  op<»rntinn  of  dis- 
placement, and  deftcril>e  an  excellent 
percolator  for  making  perfume  tino- 
tnres,  we  will  suppose  tnat  benioin  ii 

iintlor  treatment.  The 
apparatus,  made  wholly 
of  glass,  haying  been 
arranged,  as  shown  in 
Fig.  lf)2,  and  a  plug 
of  raw  cotton  droppe<l 
loosely  at  a,  the  benzoin  f\ 
iSL  coarse  powder  is  then 
pouretl  into  the  portion 
b  until  it  reaches  the 
line  e.  Alcohol  (95  per 
cent.)  is  next  added,  un- 
til it  risns  to  the  line  d. 
As  soon  as  the  tirst  por- 
tion sinks  into  the  ben- 
ioin, a  fresh  addition 
muft  be  made  ;  and  thus 
the  succeeding  relays  go 
on  displacing  those  which 
preceded  them  nithoui  mingling 
witli  llicm.  Each  stratum  becrnue.s 
more  and  more  charged  with  soluble 
matter  it  descends ;  and  when  it 
reeohee  the  bottom  of  the  meae,  under 
the  pressure  of  the  superincumbent 
liqufir,  it  runs  out  saturated.  When, 
by  successive  additions  of  fresh  alcohol, 
the  benaoin  under  treatment  has  be- 
come  exhausted,  the  liquid  [lawies 
through  the  maj<s,  and  falls  into  the 
receiver  r,  as  tasteless  and  colourless 
as  when  first  poured  in.  This  indi- 
cates the  oompietaon  of  the  process. 


o. 
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As  atmospheric  pressure  is  an  im- 
portant element  in  the  operation,  it 
will  not  answer  to  shut  it  off  by  closing 
the  top  of  tiie  diqilaoer,  without 
making  eome  oompenaation ;  and, . 
therefore,  a  roniniunication  y>etween 
the  upper  and  lower  vessels  is  estab- 
lished fay  means  of  a  latent-tube  ar- 
rangement /.  In  tbii  manner  the 
apparatus  is  kept  close,  and  the  eva- 
poration of  alcohol  prevented,  while 
the  pressure  produced  is  distributed 
throughout  the  apparatua,  and  ren- 
dered uniform.  As  the  runninp^s  are 
clear,  hltration  is  rarely  necessary. 
The  qusnti^  of  alcohol  thus  consumed 
need  not  be  more  than  sufficient  to 
exhaust  the  material ;  and  the  result- 
ing tincture  must  therefore  be  dilute<l 
to  the  proper  strength.  For  perfumes, 
deodorised  aloohoT  must  always  be 
used. 

The  method  of  displacement  has  the 
advantage  of  expedition,  economy,  and 
gelding  |»t)ducts  poeseming  unmMrm- 
ity  of  strength  ;  but  it  requires  con- 
siderable experience  to  adapt  it  to  all 
substances.  The  art  rests  in  properly 
packing  theingredient  s  in  the  cylinder, 
some  >-uK«tance.'?  requiring  considerable 
pressure  to  be  used,  while  others, 
when  even  lightly  packed,  scarcely 
permit  the  fluid  to  paaa  through  them. 
An  excellent  pl^n,  apph'cable  to  all 
substances,  but  e^ixxijilly  those  of  a 
glutinous  or  mucila^inuus  nature,  is 
to  mix  the  powder  with  an  equal  bulk 
of  well-wa8he<l  sj»nd  Ixifore  rubldnj?  it 
up  with  the  menstruum.  The  ci«irse- 
ness  of  the  powder  must  also  be  at- 
tended to.  Substanees  that  readily 
become  soft  and  pappy  when  wetted 
by  the  menstruum,  should  not  be  used 
so  fine  as  those  that  are  more  woody 
and  fibrous.  The  method  displace- 
ment fniswers  well  for  the  preparation 
of  all  tinctures  that  are  not  of  a  resin- 
ous nature,  and  for  most  infusions  of 
woody  and  fibrous  substanoee,  as  roots, 
woods,  liarks,  leaves,  seeds,  insects, 
etc.  It  is  especially  mlapt«d  for  the 
preparation  of  concentrated  infusious 
and  essences,  as  they  may  thus  be 
obtained  of  any  required  strength, 
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without  loBs,  or  requiring;  concentra- 
tion by  boat,  which  ifl  ao  doatructive 
to  their  virtues. 

When  ordinaiy  tinettiree  ere  mede 
in  lar^e  quantities,  diHplacetneiit  in 
never  likely  to  super.sede  nuu^eration 
on  account  of  any  practical  advantages 
it  ma^  poBseas.  If  the  fweicribed 
directions  be  duly  attended  to,  the 
process  of  maceration  is  unexception- 
able. The  prooess  is  mure  simple  than 
the  othar;  the  mode  of  operating 
more  uniform  ;  it  i*^,  in  fact,  always 
the  Banie  ;  it  requires  Ichh  of  skill  and 
dexterity  in  conducting  it  ;  it  requires 
lees  ooostant  attention  duiil«  its  pro- 
gress, whioh,  in  operating  on  lan!C<^ 
quantities,  is  a  conrndoration  ;  and 
unally,  the  appanktus  required  is  less 
oomplioated.  When,  however,  only 
smaU  quantities  are  to  bo  made  at  a 
time,  and  kept  in  ht(K"k,  the  adoption 
of  the  prooess  of  displacement  will 
often  he  found  eonvenient  and  advan* 
tageous.  It  offers  the  means  of  making 
a  tincture  in  2  or  3  hours,  which,  l)y 
the  other  process,  would  require  as 
many  weeks. 

The  preceding  remarlcs  are  mainly 
gathered  from  Cooloy'H  Cycloixwlia. 
More  recentlv  the  subject  has  received 
BPeat  attennoo  from  J.  U.  Lloyd,  of 
Ohioimiati,  Ohio,  and  the  results  of  his 
ob.-'ervatioim  are  thus  recorded  in  the 
Proceedings  of  the  American  Pharma- 
oeutioal  Aaeooiation 

One  of  the  ino.st  frequent  operations 
to  be  performed  l)y  the  pharmacbt  is 
to  separate  from  the  crude  materials, 
oflbred  principally  by  the  T^getaUe 
kingdom,  active  principles  from  othen 
inert  or  not  de.-irable.  This  object  is 
reached  by  bringing  the  same  into  the 
l^uid  state  by  solution,  with  the  aid 
of  a  proper  solvent  (menstruum). 
Thus  we  have  the  proce.^H  of  niacera- 
tjoa  and  percolation,  the  latter  being 
a  modification  of  the  former,  calling 
in  the  aid  of  gnivitation.  To  arrive 
at  a  pro|>er  undei  >t.iM(liiii^'  of  the  laws 
wliich  govern  the  solution  of  sub- 
Htanoes,  that  is,  the  tnuisfer  of  a  Rolid 
into  tlie  li<jtiid  stnti*  tlirouj^h  the  aid 
uf  solveuts,  we  should  consider  tirst 


I  the  greatest  agent  in  percolation — 
the  attraction  of  gnivitation.  This 

.  unknown  force  impels  all  terrestrial 
bodies  toward  a  common  oentre,  the 
centre  of  the  earth. 

If  we  arrej*t  the  fall  of  a  solid  and 

Sour  upon  it  a  hquid,  tliat  hquid  will 
ow  over  the  solid,  excepting  a  small 
amount  held  by  adhesion,  and  will  fall 
from  the  lower  surface  towarrls  the 
earth.    If  that  solid  be  impenetrable, 
j  and  insoluble  in  the  liouid,  it  will 
remain   intact  ;    if  soluble,  it  will 
gnuiually  aiusume  the  liquid  ntate  and 
disappear.    If  the  solid  be  porous  tlie 
!  liquid  will  enter.    This  is  due  to  ab- 
sorfttioii — a  molccvilar  force,  which  is 
workini;  indu}>endent  of  the  attnu  tion 
of  gravitiition,  and  overcoming  it  to  a 
I  limited  degree,  thereby  exeroisuig  a 
great  influence  over  the  process  of 
Holution,   beneficial   inasmuch   as  it 
eut>urei>  a  closer  and  more  continued 
'  oontact  between  the  eolTont  and  the 
solid.    Thus,  if  a  certain  amount  of 
liquid  be  slowly    f)oured    ujwn  the 
porous  body,  we  sliall  iiud  that  attrac- 
I  ti(m  of  gp«yitation  will  fnil  to  detaoh 
the  liquid  from  the  lower  side  ;  it 
docs  not  tlow  over  the  outi^ide,  but 
enters,  is  absorbed,  and  held  within 
its  substance.  The  attraetion  of  gravi- 
tation  still  exerts  itself,  for  the  actual 
weight  of  the  mass  is  the  sum  of  the 
I  separate  weights  of  the  2  bodies. 
(  Without  further  ezaminatioii  we  m^t 
suppose  the  materials  at  rset ;  aueh, 
however,  is  not  the  cive.    Tliere  are 
disturbing  elements  which  produce 
oonstant  motion ;  thus,  an  alterataoii 
of  temperature  will  excite  a  cliange  in 
the  relative  position  of  the  molecules 
,  of  the  hquid,  and  temperature  coa- 
I  stantly  changes.    But  beaidee  the 
{  motions  of  the  moleoulsa,  oamed  hj 
the  constantly  var}nng  changes  of  tem- 
perature, there  is  osmosis,  an  attrac- 
tion that  induoee  currents  of  liquid 
through   cellular   tissue.  Gravity, 
however,  overrom^s   at   first   all  of 
;  these  various  contrai^*  iuduences — 
among  which  we  may  class  diffusion — 
ami  is  I  V cr  tentling  to  dniw  the  liquid 
most  heavily  chuged  with  soluble 
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mattcrH  downward  througli  the  lij^btcr, 
and  thus  there  secuut  to  be  no  reut,  . 
but,  OB  theoontniy,  oonthraal  change.  | 

The  influences  mentioned  exert 
thcmaelves  whether  the  solid  be  large 
or  Hmall,  whether  a  single  particle  of 
dlut  in  a  quantity  of  liquid  or  an  in- 
numerable number  placed  in  a  mass 
and  coverefl  with  liquid.  Let  us  turn 
our  attention'  to  solution.  Throwing 
aside  all  theories  as  to  ^e  why  and 
wherefore  of  the  change  of  state  from 
SoUd  to  fluid,  \vc  niunt  accept  tlio  fact 
that  below  the  melting  temperature 
certain  solids  will,  to  a  fixed  extent, 
•asume  the  form  of  liquids  if  in  contact 
with  pirticular  Hui<l.s.  The  conditions 
necessary  to  eflect  and  promote  this 
change  are :  surface  exposed  to  the 
dissolving  madinmy  circulation  of  the 
liquid,  temperature  and  time  of  con- 
tact between  the  surfticeM  of  solid  and 
the  liquid.  In  regard  to  the  first  of 
these  conditions,  it  is  invariabfy  Imiiid 
that  the  rapidity  of  solution  increases 
Mrith  the  area  of  the  surface  exposed  ; 
thus,  for  an  example,  if  a  cubic  crystal  , 
of  potassium  bromide,  or  any  other 
Bubetance,  1  in.  in  dimension,  be  sur- 
rounded with  water,  the  surface  in 
contact  with  the  water  will  be  6  sq. 
in.  If  tho  vryM  be  bisedbed  a 
plane  parallel  to  any  2  of  its  sides, 
the  amount  of  the  material  remains 
the  same,  but  its  surface  has  been  in-  1 
arwiseil  2  iq.  in.  Let  eaoh  half  now 
be  divided  into  4  equal  parts,  and 
there  will  be  a  total  of  12  sq,  in.  of  ! 
surface,  exactly  twice  the  amount  of 
tho  original  cubo.  Dtvlrion  can  be 
theoretically,  and  in  the  above  instance 
according  to  mathematical  laws,  con- 
tinued to  the  extent  of  our  imagina- 
tion, and  «Mshoabe  divided  into  8  will ; 
double  the  amount  of  the  surface.  ! 
But  in  practice  we  meet  with  ol»st;icles  ' 
of  various  nature  which  soon  interpose  \ 
inenmioiinteble  limits  to  aoeurate  di-  | 
visions,  making  our  further  efforts  in 
that  direction  impracticable,  and  the  1 
desired  increase  of  surface  is  most 
readilj  eflfected  by  pulverinng  the 
■oUd,  thus  ohteining  imgular  eur- 
hem. 


In  considering  the  rest  of  the  con- 
ditions upon  which  solution  depends 
we  next  obeerve  the  action  of  currents. 

Thus  immerse  a  cubical  cry.stal  of 
potav>*!«ium  bromide  1  in.  in  ditnciiHion 
in  water,  and  its  6  sq.  in.  of  surface 
will  be  in  contact  with  6  sq.  in.  of 
water  surlsoe ;  immediate^j  the  2 
surfaces  act  togotlier,  resulting  in  the 
disint^ratiou  of  the  surface  of  the 
salt,  which  assumes  the  liquid  form 
and  blends  with  the  surfiftoe  of  the 
water  in  the  most  intimate  manner. 
This  change  takes  place  to  a  fixed  ex- 
tent, dependent  upon  the  temperature 
and  the  saturation  of  the  solvent.  If 
the  crystal  beat  the  Iwttomof  a  vessel 
of  water,  it  commences  most  rajtidly 
to  diminish  in  size  from  the  top  until 
finally  it  disappears.  In  observing 
closely  tho  process  we  notice  streams 
of  liquid  circulating  alwut  the  cr}'stal. 
These  currents,  colourlchs  and  trans- 
parent like  {he  surrounding  medium, 
arc  clearly  visibh-  from  the  fact  that 
they  refract  the  ray.-,  ol  lightditferently, 
an  optical  result  caus^  by  the  por- 
tions of  liquids  of  diffisrent  denaitiei, 
for  the  particles  which  form  the  sur- 
faces of  the  salt  unite  with  those  of  the 
water  surface,  resulting  in  a  compound 
that  has  a  greater  spedfic  gravity  than 
pure  water,  consequently,  as  soon  as 
united,  this  fluid  flows  over  the  crystal 
and  down  its  sides  in  obedience  to  the 
laws  of.  gravitation.  It  strikes  upon 
the  bottom  of  the  vessel  and,  in  re- 
sponse to  the  law  that  fluitLs  of  different 
densities  seek  their  own  level,  spreads 
out,  and  in  doing  eo  displacee  its  bulk 
of  water,  which  rises  and  replaces  the 
solution  about  tlie  cr}-»tal,  and  thus 
continuous  currents  flow  over  and 
down  the  aides  of  the  crystal,  and 
fresher  menstruum  is  constantly  taking 
the  place  of  that  moresatumted.  We 
might  liken  the  foregoing  to  a  surface 
of  liquid  resolving  a^dnst  a  solid,  eidi 
movement  of  which  wears  away  the 
solid  and  decreases  the  wearing  force 
of  the  Uquid.  At  last,  if  the  amount 
of  water  be  sulBcient,  the  crystal  will 
have  disappetired,  and  at  the  )K>ttom 
of  the  vessel  will  be  found  a  dense 
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aolutionat  rest  surmounted  by  a  lighter 
one.   AgiBin  oautioiuty  inirodttoe  a 
eryntaX  of  the  same  salt  and  the  afore- 
named phenomenon  will  take  place, 
though  in  a  leas  marked  degree.  The 
oireuktion  ol  tiie  mediwn  beoomes 
gradually  less  and  less  distinct,  and 
finally,  if  the  .salt  be  in  excess,  disap- 
pears.   There  remains  now  a  remnant 
<tf  potaorium  hromMe  sorrounded  by  a 
douse  Holution,  while  overlyinpj  we  find 
almost  pure  water.    In  olK'dieneo  to 
what  is  generally  considered  another 
forocL  wmch,  it  is  thought,  produces 
the  diffusion  of  liquids,  the  solution 
and  <n'orlyiiiix  water  continually  but 
slowly  intermingle.    At  last,  they  arc 
homogeneou.s,  preceding  which,  how* 
ever,  the  remnant  of  crystal  at  the 
bottom  of  the  vessel  will  have  disap- 
peared.   The  foregoing  exemplihes  the 
ohaQ^  which  taie  place,  under  like 
oooditions,  when  the  crystal  is  broken 
excepting  tliat  the  increased  amount 
of  surface  contact,  before  considered, 
hastens  the  operation.   Thus  we  find 
that  nature's  laws  constantly  produce 
circulation  while  solution  is  progrcf^s- 
ing.    Arguing  therefrom  we  should 
be  able  to  hasten  the  operation  at  cer- 
tain stages,  and  assist  nature  by  fre- 
quently stirring  the  entirf  li'ivu'd,  thus  ' 
mixing  the  solutions,    liecoguising  the 
tbeoretiosl  value  of  circulation  and  ex 
tent  of  surface,  when  we  wish  to  dis- 
solve substance-!  we  sliould  powder 
them,  and  stir  the  hquids  at  short  | 
intervals.  | 
Temperature  is  most  important.  < 
With  a  few  exceptions  substances  dis-  ' 
solve  to  a  greater  extent  in  warm  than  | 
in  cold  hquids,  and  even  though  the 
material  be  scarcely  more  soluble  in 
the  hot  menstruum  it  dissolves  more 
rapidly.    Tliis  results  from  the  fact 
that  liquids  while  rapidly  changing 
temperature  are  in  a  more  rapid  state  i 
of  circulation,  and  beat  also  decre^ises  j 
the  cohesive  attraction  of  soUds,  their 
molecules  being  more  easily  detacixed  , 
from  the  m&ss,  and  therefore  more 
rea<lily  unite  with  those  of  the  li<|uid.  { 
Few  operiitors  liave  faileil  to  notice  the  j 
benefit  of  a  warm  room  when  dissulv- 


iug  substances.  Careful  manufac- 
turers cannot  allow  the  pi'owes  of  per- 
colation to  be  conducted  at  winter 
temperature,  even  though  so  doing  re- 
sults in  great  saving  of  alcohol  by  les- 
sening evaporatioa.  Time  is  a  con- 
sideration  of  importance.  An  appreci- 
able amount  of  contact  must  be 
allowed  between  solvent  and  solid. 
That  soltttionB  require  time  for  actkm 
is  a  principle  wm  recognised  and 
scarcely  necess.ary  to  mention. 

Having  now  brietiy  noticed  the  influ- 
ences which  govern  solution,  let  vm 
consider  the  relation  between  macera- 
tion and  percolation,  as  these  proces- 
ses arc  called,  bearing  in  mind  the  fact 
that  the  direct  obj^  is  the  solutloa 
of  certain  substances.  PUce  2  oz.  ol 
p<nvdere<l  buebu  in  a  vessel  and  satu- 
rate thoroughly  with  alcohol.  Then 
fit  closely  <m  the  powder  a  sheet  d 
blottiog  paper,  and  add  alcohol  so  that 
the  entire  amount  used  is  U)  tl.  oz.  ; 
then  very  carefully  remove  the  paper 
so  as  not  to  disturb  the  powder. 
Now  we  shall  have  the  principles  of 
solution  exemplified  exactly  as  in  the 
previous  example,  excepting  instead  of 
one  crystal  we  have  a  number  of  very 
small  fragments,  and  instead  of  a  per- 
fectly B(^luble  material  the  substance 
is  only  partially  soluble,  and  in  addi- 
tion to  other  forces  we  have  capillary 
attraction. 

Solutions  of  different  densities 
quickly  form  throughout  the  inter- 
stices of  the  powder.  These  soluUona 
are  in  constant  motion.  They  are 
subject  to  tb'>  forces  before  mentioned, 
but  by  the  predominating  influence  of 
gravitation  and  constant  tendency  of 
the  heaviest  solutions  is  downward, 
and  the  densest  part  of  the  solution 
constantly  seeks  the  lowest  point. 
Thus  we  have  new  surfaces  presented 
between  solvent  and  material,  attended 
in  the  first  place  with  a  banding  down- 
ward of  the  dissolved  matter.  Ap- 
parently, the  liquid  and  the  powder 
are  at  rest ;  actually,  there  is  constant 
motion,  and  st)  lon^  ;i>  tbe  art  of  solu- 
tion piogre.sses  the  circulation  of  the 
menstruum    coutiuucis.  However, 
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thMe  foron  omnot  extend  their  in- 
fluence aTxivc  tlie  surface  of  the  p)W(ler. 
It  may  be  suggested  here  tliat  diilu* 
Am  mtk  ellbet  the  mixture.  Conse* 
qitenUy  the  liquid  within  the  inter- 
stices f)f  tlic  powder  may  be  strongly 
aaturated  with  di^olved  matters,  while 
thAt  jttit  oterlying  ie  aoeroely  oontMni^ 
nited,  and  that  near  the  sumce  of  the 
vessel  i.H  for  some  time  f>erfectly  pure. 
Assuming  now  that  we  desire  to  trans- 
fer the  muoVnA  matter  equally  to  all 
portionR  of  the  liquid,  we  most  easily 
accompli^h  the  (il>j<'(  t  by  .•^timing  the 
contents  of  the  vessel  until  the  meu- 
•tnium  above  and  the  solution  within 
are  thorougUj  incorporated.  When 
allowed  to  rest,  solution  as  before 
proceeds  ;  and  when  we  again  stir  the 
contents  of  the  vessel,  we  transfer  a 
certain  proportion  of  diKM>lved  matter 
to  the  ovcrlyinjx  fluid.  Vjush  operation 
depletes  the  powder  to  an  extent  of 
soluble  matters  and  tends  to  produce 
an  equilibrium  )>etweeii  menstruum 
and  material.  The  process  of  solution 
becomes  gradually  less  active,  and  at 
last  ceases  to  any  perceptible  degree, 
at  which  point  we  find  the  Uquid 
above  the  [owilorand  the  liquid  within 
identical.  However  long  we  m>iy  allow 
them  to  remain  together,  and  however 
violently  they  may  be  agitated,  we 
cannot  further  deplete  the  jxiwder 
without  increase  of  temperature.  Tliis 
is  maceration,  and  thus  it  is  we  cannot 
bgr  maceration  ropreeent  the  powder 
operated  upon,  for  when  the  supwr- 
uatHut  liquid  is  filtered  from  the 
powder,  soluble  matters  in  proportion 
to  the  liquid  within  the  powder  must 
remain  with  it.  As  the  liquid  ob- 
tained is  t<j  the  entire  menstruum,  so 
must  the  material  in  the  huuid 
oihtained  be  to  the  materiel  dissolved 
by  the  entire  menstruum. 

Other  inconveniences  attend  the 
practical  appUcation  of  this  mode  of 
eztfttcting  the  soluble  substances  from 
our  plants.  A  very  serious  objection 
in  the  time  required — p:enerally  2 
weeks.  This,  perliups,  mure  tlian  any 
other  CBuee,  intereeted  pharmadsta  in 
a  general  endeavour  to  improve. 


Another  desideratum  was  an  incrciise 
of  strength  in  the  product.  We  will 
consider  brielly  a  slight  modification 
of  this  process  of  msoeratton.  Let  ua 
carefully  mointen  2  oz.  of  powdered 
buchu  with  alcohol,  ])re.-*.x  firmly  into 
a  container,  and  cover  with  the  same 
menstruum.  The  operation  of  solu- 
tion will  he  repeated  exactly  as  in  the 
other  example.  At  length  the  liquid 
within  the  powder,  and  that  in  the 
oavitiei  between  its  particlee  will  be 
identkal.  When  this  state  arrives, 
we  remove  tlie  material  to  a  pre.-»s  and 
obtain  all  the  hquid  possible  by  pres" 
sure. 

The  residual  material  is  a^n  finely 

comminuted,  macerated  with  fresh 
alcohol,  and  again  submitted  to  pres- 
sure ;  the  operation  being  repeated  as 
many  times  as  isocmsidBred  necesseiy. 
It  at  first  strikes  us  with  reference  to 
this  procetss,  that  as  we  constantly 
remove  saturated  liquid  from  the  pow- 
der,  and  ■tthstitute  perfectly  pure  in 
its  place,  we  must  soon  perfectly 
deplete  the  powder.  But  by  any 
ordinary  means  we  cannot  remove  aU 
the  liquid,  and  certainly  that  held 
within  the  piwder  must  contain  its 
full  proportion  of  ilis.solved  matters. 
Therefore  assuming  tliat  it  required 
4  OB.  ol  alcohol,  and  the  liquid  within 
the  pc^wder  and  that  iK'twceu  the  par- 
ticles had  become  identical  in  coniyio- 
sition,  and  3  oz.  liquid  were  obtained 
(a  libend  allowance),  f  of  the  strength 
must  remain  in  the  ra^iduum  ;  conse- 
(juently  the  3  fl.  oz.  obtained,  con- 
taining I  of  the  extractive  matter, 
represent  1|  oa.  of  buchu,  or  ^  oz.  of 
powder  to  each  fl.  oz.,and  each  of  the 
following  operations  dilutes  thit*.  At 
each  successive  step  the  povtdcr,  pre- 
ceding and  followmg  maceration  and 
expression,  contains  the  >>anie  amount 
of  liquid,  and  for  every  4  oz.  of  alcohol 
appUed,  4  oz.  of  solution  are  obtained, 
excepting  loss  hv  evaporation,  which 
will  not  be  considered  here.  Decrease 
in  quantity  of  powder  by  Imving  a 
portion  of  its  extractive  mutter  re- 
moved bgr  eadi  maceration  ie  also  dis- 
wgMPded.  The  second  expressed  liquid 
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we  find  reprcsenta  but  ^  of  the  extrac- 
tive matters  remaining  in  the  powder, 
thftt  is  ^  of  ^,  whioli  is  lofthe  whole, 
Dr  original  quantity,  which,  added  to 
the  }  obtained  by  the  first  operation, 
makes  the  sum  of  ^  contained  in  7  fl. 
01.  of  solution,  a  httle  leas  than  ^  to 
the  fl.  oz.  The  first  operation  pro* 
duced  2^  to  the  fl.  oz.,  therefore  there 
is  a  reduction  of  a  little  more  than 
^  to  the  fl.  OE.  hy  the  second  macera- 
tion. Thaoretically  this  procedure 
may  be  carried  to  infinity  before 
entirely  exhausting  the  material. 
PracUcally,  the  exhaustion  will  not 
be  as  thoroui^  as  our  example  repre- 
sents. From  considemtions  yet  to  be 
named,  the  writer  bchuvos  it  is  im- 
possible to  obtain  an  expressed  liquid 
oontaining  substances  of  the  plant 
O^iable  of  being  dissolved  by  the  men- 
struum, in  the  great  proportion  be- 
tween suocesaive  percolatee  indicated 
by  this  ideal  example.  It  is  in  wiably 
found  tliat  a  tetith  maceration  will 
produce  au  appreciable  amount  of 
extractive  matter,  and  when  we  oome 
to  study  the  couatittteiitaaf  plantBand 
their  relations  to  menstruum,  it  \vill 
be  doubtless  accepted  that  such  muMt 
be  the  case.  As  the  matter  stands, 
those  that  favour  tlda  prooess  cannot 
well  object  to  the  argument  and  table, 
inasmuch  as  it  ivdmits  of  the  greatest 
possible  depletion  of  the  powder. 
Others  may,  perhaps,  with  good  oaose, 
argue  that  tlieoretical  proportion  of 
soluble  inatterK  extnvcte<l  will  be  leas 
than  the  above  ou  the  assumption  that 
the  meDstevum  and  the  inert  portion 
of  the  |xjwdcr  are  alike  impregnate*! 
with  .solu})l(.;  niiitter  and  that  the 
actual  proportion  should  be  between 
menstruum  squeeeed  from  the  mixture 
and  entire  residuum.  Another  trouble 
attending  this  process  in  practice  is 
the  necessity  of  finely  dividing  or 
pulverirfiig  «aoh  residue  before  rema- 
cemtion,  an  operation  tedious  and 
ditlicult  to  accomplish  iu  the  majority 
of  casei},  eapecially  when  large  amounts 
of  matwrial  are  .worked.  Lloyd  never 
suecfotled  to  his  siitisfiiction  in  a 
general  way,   without  passing  the 


residuum  through  a  sieve  after  each 
expression,  an  operation  not  easily 
aooomplished,  especially  witii  sub- 
stance which  agglutinate,  although  itk 

certsiin  instances  the  process  is  prefer- 
able to  any  other.  Our  aim  we  under- 
stand  to  be  the  transference  of  soluble 
matter  from  material  to  liquid,  if 
poH?»ible  representing  a  gniin  of  tho 
material  with  a  minim  of  the  solution. 
This  latter  result  we  have  not  yet 
aooomplished  and  oannot  by  either  pro- 
cesa  of  maceration  examined.  In  the 
first  case  we  operate  directly  against 
the  laws  of  nature.  We  are  continu- 
ally transferring  a  dense  a^ution  np- 
ward.  In  the  latter  example  we 
n^lect  to  take  advantage  of  nature's 
greatest  force.  We  use  manual  labour 
to  accomplish,  in  the  way  of  separating 
the  liquid,  what  gravitation  wUl  do  for 
us  to  any  extent,  and  better  in  every 
particular.  Now  let  us  modify  the 
operation  b^  repsetiog  the  eiqpenmeot 
of  maceration  exactly  as  heretofoi-e, 
but  in  a  vessel  with  a  layer  of  cotton 
at  the  bottom,  and  an  exit  below,  care 
being  taken  to  avoid  stirring  the  pow- 
der. After  tho  usual  maceration, 
cautiously  open  the  exit  and  allow  the 
liquid  to  escape  at  the  very  bottom  of 
the  powder.  As  a  consequence  we  ob- 
tain the  densest  liquid  at  first,  and  sub- 
stitute in  its  stead  at  the  surface  per- 
fectly fresh  menstruum,  with  the 
advantage  tiiat  the  liquid  extracted  hee 
always  passed  througn  the  entire  mate- 
rial. Thus  we  find  the  product  is 
constantly  decreasing  in  colour  and 
flavour  and  the  powder  is  Gontinual|j 
submitted  to  the  actimi  of  a  moving 
menstruum. 

We  use  no  manual  labour  after  pre- 
paring the  apparatus,  and  have  no 
pressed  residuf'  to  pulverise.  We 
simply  connect  maceration  as  before 
examined  to  one  of  nature  s  moet 
familiar  laws,  and  in  this  latter  experi- 
ment liave  an  exemplificHtion  of  tlie 
process  which  Prof.  I'rocter  recom- 
mendetl  for  the  prepumtiou  of  fluid 
extnicts  and  tinctures.  It  is  only  a 
nuMlification  of  the  ])ro<  tvs.seM  previously 
examiued,  diiferiug  iu  the  oiamier  in 
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which  the  liquid  is  separated  from  the 

powder.    It  i«  nimple  in  operation, 
easy  iu  tuanipulatiuu,  and  productive 
of  afttiafiM)torj  reaidta  when  properly 
applied.      It  is    called  ])ercoktioD, 
under  which  name  we  nhall  jM^rhaps 
be  led  to  examiue  some  points  of  , 
intareal  ooniMotad  thetrtwith,  aad 
aome  mmlifioatioiis  which  have  been  1 
BUggChted  tm  improvements  over  Prof.  , 
Procter's  process,  very  properly  de-  I 
nominated  simple  perouation.  | 

Prof.  rix»cter»  in  bringing  before 
pharmacists  this  proce.M  to  deplete  a 
powder  of  soluble  matters,  laid  no 
ehdm  to  originality,  excepting  in  the  ' 
applioalion  of  tite  princt|do  for  the 
purpose  of  making  tinctures  and  fluid 
extracts.  He  certainly  was  aware  ^ 
that  the  prooeaa  had  been  in  use,  for  ! 
»  aimilar  procenM  was  noommended  by 
Count  Kumford  for  preparing  coffee  ; 
and  in  1817,  C.  Johnson  applied  the 
principle  to  the  extnetiini  of  oinohona  | 
baric,  saying:  "The  machine  I  uae 
is  similar  to  one  made  several  years 
ago  by  £dmund  Lloyd  and  Ck>., 
and  doea  not  diiTer  aaaantiilly  from 
any  of  those  described  in  Count  Rum- 
ford's  eighteenth  essay,  and  in  the 
'Bepertoi-y  of  Arts,'  for  April  and 
lUf,  1818."  Of  the  praotioal  appli- 
cation  of  the  process,  Johnson  remarks, 
*'  that  in  the  Ij\ncA.ster  Public  Dis- 
pensary this  method  is  found  to  atibrd 
a  better  preparation  than  was  formerly 
obtained  froip  twioe  the  quantity  <» 
cinchona." 

Pelouxe,  as  early  aa  1834,  introduced  i 
percolation  into  the  laboratory  of  the  ' 
chemist  in  his  method  of  preparing  | 
tannic  acid,  calling  it  "extraction  by 
the  process  of  displacement."  Vir-  : 
tually,  percolation  has  been  employed  I 
for  ages  before  with  dviliaed  and  even  I 
partly  )>;u}«irouH  nations,  as,  for  ex-  ! 
ample,  iu  making  t^ltpetre  and  potash. 

uk  conducting  i>ercolatiou,  the  ob- 
ject being  the  preparation  of  fluid 
extracts,  many  jKiints  are  eHnential 
other  tliau  the  cuUBidenitionH  men- 
tioned heretofore.  Of  those  the  most 
eeaential  to  l>o  <;(>nsiil«'red  are  the 
employed,  the  material  operated 


upon,  the  menstruum  UHcd,  and  the 
manner  of  manipulation.  Accepting 
the  argument  that  percolation  is  for 
the  economioal  eztnMtion  of  soluble 
nmteiials,  it  is  of  the  utmost  import- 
ance to  Htu<ly  influence  of  contact 
between  the  menstruum  and  the 
material  whose  partial  adution  is  to 
be  effecte<l,  as  we  have  already  seen 
that  contact,  continued  for  a  length 
of  time,  is  of  first  necessity.  Thus, 
if  we  place  1  lb.  of  powdered  sugar,  or 
any  other  soluble  Mubntance,  witliin  a 
cylindriuil  |>ercolat<)r  of  »*uch  diameter 
tlmt  the  space  occupie<l  iu  1  in.  in 
height,  and  cautiouHly  add,  evenly 
uj)on  the  upper  surface,  (Uluted 
alcohol,  admitting  for  the  sake  of 
argument  that  the  menstruum  passes 
evenly  and  regularly  through  the 
powder,  the  duttted  alcohol  in  the 
first  of  the  percolate  will  have  been  in 
contact  with  1  in.  of  material.  That 
which  followa  wfll  have  suocessively 
less  material  to  operate  upon,  for  the 
first  portions  of  percolate  are  partly 
made  up  of  dissolved  sugar  or  extracted 
matter.  Thue  each  preceding  portion 
of  the  percolate  iBssenH  tlie  material 
in  the  percolator,  and  Iisschh  the 
height,  thus  decreasing  the  contact  of 
any  that  may  succeed,  until  finalty 
only  ft  thin  layer  of  sugar  remains, 
iK'tweon  which  and  the  passing  men- 
Htruum  the  contact  is  very  slight 
indeed.  At  last  the  sugar  disappesn. 
For  this  reason,  even  where  the  mate* 
rial  is  completely  soluble,  our  perco- 
late should  theoretically-  become  less 
and  lesschargcd  wiUidimolved  matters 
as  percolation  progreasci  (unless  it  be 
KJitunitcil  to  a  certain  point  of  the 
pcic(.late),  and  at  last  a  compiratively 
large  amount  of  menstruum  should 
contain  but  a  small  amount  of  dis- 
solved material. 

Let  U8  now  imagine  a  like  amount 
of  powdered  su^r  in  a  percolate  of 
less  diameter.  The  height  will  be  in> 
cn-asod  and  the  contact  between  the 
firwt  pjirt  of  fiercolato  and  powder  will 
be  greitter  in  proportion  to  the  in- 
creued  height.  Allowing,  for  argu- 
ment, the  material  to  occupy  8  in.  in 
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height,  it  will  follow  that  the  men- 
struum of  the  firnt  portion  of  percolate 
will  have  passed  through  8  times  the 
height  of  sugar  that  theoorrespondiog 
portion  did  m  the  fomier  experiment, 
althougli  the  real  amount  of  sugar  was 
the  Hame.    Now  again  we  have  the 
afore-mentioned  rule  regarding  de- 
orease  of  contact.    Each  sucoeerive 
part  of  the  percolate  lesson.-^  tho  yiigar 
in  the  percolator,  and  decrciises  the 
possible  contact  (with  sugar)  of  all 
the  menstruum  that  may  follow,  and 
under  like  motion  of  li(iuid  the  HUgar 
decreii,-<e4  in  each  succeeding  port  of 
tlie  ixircolate.    It  will  be  seen  that, 
theoretiodly,  each  portion  of  the  men- 
stniuni  ill  the  smaller  percolator  must 
have  grciiter  contact  with  the  material 
tlmn  the  corresiponding  menstltium 
oif  the  larger,  if  both  percolate  with 
the  same  rapidity,  although  in  both 
examples   wo  operate   upon  similar 
amounts  of  material.    Aligning  there- 
form  we  are  induced  to  anticipate  that 
unless  the  percolate  from  the  perco- 
lator of  greater  diameter  Is  saturated 
with  sugar,  tliat  wliich  corresponds  , 
from  the  smaller  wiU  contain  more 
dissolved  matter,  for  after  1  in. — the 
depth  of  sugar  in  the  |>ercolator  of 
greatest  diameter — is  pastiod  there  re-  ' 
muns  in  the  smaller  7  in.  of  contact 
during  which  solution  may  propn-esa. 
Calculating  acconlingly  we  may  expect 
that  if  we  spread  1  lb.  of  sugar  so  tliat 
it  will  occupy  a  depth  of  1  in.  in  a 
percolator,  and  percolate  through  it 
diluted  alcohol  enough  to  produce  16 
fl.  oz.  of  pei-colate,  we  will  fail  to 
obtain  as  mudi  sugsr  in  solution  as 
though  the  sugar  luvd  been  placed  in 
avessel  of  less  diameter,  thereby  in- 
creasing the  contact  between  men- 
struum and  sugar.  Applying  the  same 
rule  to  lar^'cr  and  smaller  amounts  of 
other  sul>>tances,  we  must  conclude 
that  unless  there  be  counterbalancing 
influences  the  amount  of  dissolved  ' 
matter  in  a  percolate  must  increivsc 
ami  decretvse  witii  alteniti<«i  in  tlie 
height  of   |Xiwder,  other  conditions 
being  identical,  and  amount  of  peroo-  | 
late  passing  fnm  eadi  in  a  given  time,  i 


Let  us  not  infer,  however,  that  the 
conditions  entniot  render  the  foregoing 
to  an  extent  inaccurate.    If  our  mate- 
rial he  placed  loose^  in  the  percolator 
as  a  consequence  the  first  porti6n  of 
menstruum  will  pa.ss  rapitUy.    If  after 
the  tirst  fraction  of  percolate  is  ob- 
tained the  flow  be  retained  by  meaas 
of  a  stopcock,  that  which  follows  may 
be  held  in  contact  Nvith  the  material 
some  time  longer  tlian  the  first ;  after 
the  second  fraction  is  reserved  the  flow 
uiiiy  be  again  retarded,  and  thus  more 
actual  coiitjvct  of  time  inducetl  between 
menstruum  and  material  than  was 
obtained  at  flrst,  although  there  is 
continually  less  material  within  the 
percolator.     With  some  substances 
another  benefit  to  be  derived  by  the 
latter  percolates  arises  from  the  fMst 
that  if  the  material  be  not  finely 
divided  or  pressed   firmly  into  the 
percolator  the  first  portion  of  per- 
colate flows  over  the  particles  and 
through  the  interstaoes  hetwesn,  thus 
preventing  the  menstruum  flow  coming 
into  close  contact  with  soluble  mate- 
ria.  Gradually,  however,  the  mate- 
rial nuvy  absorb  menstruum,  and  ex* 
patidiiig  till  up  those  interstices,  thus 
forciug  the  passing  percolate  to  .seek 
more  and  more  the  capillary  passages 
throo^  the  material,  and  thus  give  a 
larger  amount  of  dis.solvetl  material  to 
a  portion  of  percolate  succ<^ding  a 
certain  amount  of  the  first.   To  aa 
extent  this  result  may  occur  from  » 
somewhat  similar  cause,  even  with 
materials  perfectly    soluble  in  the 
menstruum,  as,  for  an  example,  sugar 
or  salt.     With  small   amounts  of 
loosely  [uickf'd  un-anulated  ^npu-  the 
tirst  port  of  a  percolate  of  diluted 
alcohol  or  water  quickly  finds  the  0xit 
of  the  percolator,  but  the  mohem  of 
the  pirticles  are  in  the  meantime 
softened  and  the  mass  contracts.  The 
interstices  become  filled  with  thick 
syrup  or  solution,  and  thus  the  perco- 
lates that  follow  are  for  a  time  re- 
tartled.    It  will  bo  noticed  that  the 
foregoing  discrepancies  result  simply 
from  imperfect  contact,  or,  as  we  may 
say,  imperfect  maceration. 
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We  will  DOW  oon8ider  another  phase  |  the  maieriul,  and  m  a 
of  the  subject.  Will  h certJiiti  amount  '  the  act  (»f  .«>lulii)n  will  pn>jrr«'ss  in  a 
of  matt^rial,  occupying  a  height  of  10  manner  ttiniilar  to  tliat  exemphtied  by 
in.,  yield  to  corresponding  portions  of  our  example  of  the  dissolving  crystal 
peroolAte  leM  diaaolTed  matter  than  a  •  of  potassium  bromide.  Uenoe,  it  is 
smaller  amount  in  a  jKrcolator  of  such  evident  thnt  no  otlicr  advantage  than 
size  aH  to  make  the  height  20  in.  those  reiiultiug  fi-om  longer  continued 
If  we  accept  the  foregoing  arguments  contact  can  arise.  To  guard  against 
w  muit  conclude  this  will  betheoMM  i  any  disturbing  influenoe  atfccting 
to  a  certain  jxiint  of  the  opcnition,  succeeding  percolation,  causes!  by  ;in 
unless  the  fxjrcolate  from  each  perco-  unequal  contraction  of  the  only  parti* 
lator  is  saturated,  as  each  drop  of  ally  saturated  powder,  it  is  to  be 
mMMtmum  palming  throni^  the  one  ,  obnnred  that  all  particlM  of  material 
will  come  into  contact  with  u  larger  are  e<iually  ainl  {H-Tmauently  Hur- 
p<^)rtiun  of  material  than  that  from  the  rounded  by  nieiifitruum.  We  nmst 
other,  until  a  certain  amount  of  soluble  |  bear  in  miud  that  the  tiction  of  the 
mfttter  h  eenied  from  the  amalleet  I  menBtruum  upon  the  powdered  mate- 
amount  of  material,  when  it  will  natu-  rial  in  the  percolator,  which  consists 
rally  follow  that  the  |)ercolate  from  of  a  imnil>er  of  small  fragments,  and 
the  lai^est  amount  of  material  will  that  upon  the  single  crystal  of  potad- 
contain  more  dinolvid  matter.  In  eium  Dromide,  in  the  example  cited 
other  words,  the  first  portion  of  perco-  heretofore,  diUVr  only  in  degree  ;  its 
late  from  the  material  occupying  the  solvent  power  iitrects  alike  all  the 
greatest  height  will  excel  the  other,  molecules  exposed  to  its  influence,  and 
while  afterwards  the  owe  will  be  the  relative  <fifhreiioe  ia  dependent 
reversed.  Perpendicular  height  should  solely  upon  the  difference  of  the  areas 
govern  to  this  extent  the  n*.-<ult  from  of  surface  exposed  to  contact.  In  fact, 
this  standpoint  r^ardless  of  mmntity.  the  term  molecule  implies  no  definite 
For  the  greatest  oonteot  oetween  '  idea  of  sine,  sod  is  an  expression  apply  • 
powder  and  menstruum^,  moving  with  ing  to  sometliing  beyond  our  sen-^es  ; 
like  rapidity,  umst  >»e  where  there  is  we  cannot  com{»are  the  molecule»<  of 
greater  height  of  powder  regardless  of  a  liquid  to  porticieH  of  matter  of  any 
breadth.  eonceivahle  siae.   We  are  foroed  to 

In  considering  now  that  phase  of  asMume  that  a  menstruum  is  made  up 
contact  l>etween  menBtruum  and  solid,  of  an  inconceivably  large  number  of 
called  maceration,  in  connection  with  infinitely  small  particles,  which  we 
percolation,  one  oannot  find  apy  influ-  oonsider  capable  of  {>ermeating  the 
ence  at  work  arising  from  a  ftmroe  other  powder  within  the  percolator,  finding 
than  those  simply  <bie  to  a  prolonga-  its  way  through  the  capillary  channels 
tion  of  contact  before  considered.  The  wiiich  surround  the  particles  of  the 
psflsfng  menstnram  is  retarded,  thns  soHd,  droulating  around  them  in  obe- 
permittinga  lonu'>-r  time  for  the  action  •  dienoe  to  laws  sdready  oonnidered,  and 
of  the  solvent.  In  treating  of  this  according  to  influencen  yet  to  Ikj  men- 
entire  subject  let  us  bear  constantly  i  tioned.  During  the  procetM  of  mace- 
in  ndnd  that  our  aim  is  to  dissolve  i  ration  in  the  percolator  the  oapiUary 
solid  substances,  and  that  tiie  various  j  tabse,as  well  as  the  larger  inter»tices, 
modificationn  of  the  procefwes  are  are  nuppo8e<l  to  Ik;  filled  with  liquid  ; 
simply  influences  afl'ecting  solution.     i  if  this  liquid  be  capable  of  dissolving 

If  we  dose  theexit  ol  our  peroolator  I  whd^  or  psrtislly  the  solid,  solution 
at  any  time  during  the  progi^ess  of  !  must  ti^e  place.  F^ich  successive 
percolation,  the  menstruum  within  the  movement  of  contact  in  found  to  de- 
percolator  will  necessarily  cease  to  create  the  quantity  of  matter  held  in 
move  bodily  downward.  The  liquid  solution  until  the  liouid  is  saturated 
wfllthusreoain  in  direct  contact  with  •  or  the  solid  dissolvea.   Thus  we  find 
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the  effect  (if  contAct  in  perookUon  to 
be  idenUoal  with  that  in  aimpto  imoe- 
ration. 

Id  percolation,  from  the  initant  the 
stratum  of  menstruum  commenoee  to 

penetrate  the  material  until  it  cHcapen, 
we  have  maceration  connected  with 
,  ■Itwmtion  ai  thepodtion  of  the  maas 
of  the  liquid,  latere  are  continually 
new  Rurfaces  of  contact  formed  as  the 
liquid  pasaes  downward  towards  the 
«Dt  of  the  percolator,  and  in  macera* 
Hon  this  phenomenon  is  also  pre> 
Rented.  Thore  is  no  rest  within  the 
vessel  while  Holution  progreftwes. 
Mediums  of  theater  specific  gravity 
than  the  original  menstruum  are 
QOOltantly  fdnninu:,  which,  ol»<^<lient 
to  gravity,  seek  the  lowest  portion  of 
tbo  TOBsel,  in  turn  to  be  displaced  by 
hMKfier  liquids.  In  this  way,  during 
macemtion  numliers  of  percolatitit; 
currents  are  flowing  throughout  the 
capillaries,  and  between  the  interstices 
of  the  material,  as  in  percolation, 
while  fresh  portions  of  hquid  are  con- 
tinunlly  coming  into  contaot  with  new 
surfaces,  and  saturationri  are  giving 
y/mj  with  perfect  regularity  to  those 
not  saturatoil. 

Thus  circulation  of  curretits  pro- 
gresses and  will  continue  until  an 
equilibrium  is  established,  as  long  as 
there  i.^  soluble  matter  and  unsatu- 
rated menstruum  within  the  j>erco- 
lator,  and  afterwards  whenever  the 
temperature  is  permitted  to  ohsnge. 
Therefore  maceration  oannot  be  dis- 
connected from  percolation,  and  as  we 
have  seen  percolation  must  include 
msosmtion.  Thus  the  oontact  of 
maoeratioD  and  the  contact  of  percola- 
tion are  identiail.  Reasoning  from 
the  foregoing  it  may  be  argued  that 
the  SKpreaaion,  msoaration  in  oonneo* 
tion  with  percolation,  is  simply  an 
expression  to  imply  prolonged  (x>ntact  of 
liquid  with  material,  by  which  means 
we  may  overoomeadefaetive  eontsctof 
height  of  material  within  the  peroola- 
tor.  U[>»)n  tho  utlH-r  hand,  increase  of 
height  uf  powder  may  implv  prolonged 
maceration  of  the  matensi  with  suc- 
ceaaave  portiona  of  menatnium. 


We  may  be  justified  in  arguing  that 

the  infhn'nces  which  nuxlifv  contact 
are  of  vital  interest  in  the  study  of 
percolation  ;  that  the  solvent  action 
of  the  percolating  menstruum  may  he 
facilitated  by  judicious  maceration,  or 
bv  increasing  the  perpendicular  hdght 
of  the  powder. 

Let  us  now  oonaider  the  vesasl 
which  contains  the  material  known 
as  the  percolator.  This  is  of  the 
utmost  importance,  as  the  increaae 
and  decrease  of  diameter  governs 
'  cjipacity,  sulwervient  to  mathematical 
laws,  which  it  is  necessary  to  examine. 

The  percolator  controls  the  height 
of  powder  under  like  pressors.  As 
J  the  diameter  of  the  percolator  d0> 
creases  it  is  responded  to  by  greater, 
I  and  as  it  increases  by  loss  height,  both 
I  of  powder  and  menstruum.    Thus,  if 
]  a  cylindrical  percolator  l>e  6  in.  in 
diameter,  and  a  given  amount  of  liquid 
or  powder  occupy  a  height  of  6  in., 
the  same  matenal  will  occupy : — 

13^  in.  in  height  in  a  percolator  4  in. 
in  diameter  ;  24  in.  in  height  in  a  per- 
colator 3  in.  in  diameter,  and  54  in.  in 
height  in  a  percolator  2  in.  in  diameter. 

This  is  in  conformity  with  the 
mathematiaU  law  that  the  hui;;ht  of 
both  liquid  and  powder  increases  in- 
versely as  the  square  ct  the  diameter 
of  the  percolator  ;  a  rule,  however, 
which  doe-i  not  apply  to  the  increa.se 
and  decrease  of  tlie  retiuilant  contact 
between  the  material  sud  fiamning 
liquid,  as  a  more  csrsful  srominatinn 
will  illuHtrate. 

Let  us  represent  contact  by  num- 
bers.   If  a  cylindrical  or  priamslsfe 
percolator  be  used  which  has  been 
tilled  1  in.  with  a  powder,  overlying 
I  which  is  alcohol  to  tiie  (k>{)th  of  1  in., 
( it  is  eirident  that  every  partide  of  the 
I  powder  which  assists  to  form  any 
perpendicular  line  or  column  of  the 
powder  1  in.  in  height  will  be  expoeed 
j  to  and  come  into  contact  with  every 
I  collection  of  molecules  in  the  line  or 
'  column  of  alcohol  perpendicular  above 

I]HX>vidiug  the  alcohol  passes  directly 
through  the  powder  from  top  to 
bottom.   If  we  knew  the  nnmhar  of 
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pMiiolw  ot  powdor  and  the  number  of 

molecules  of  alcohcil  in  their  rcBpective 
coluiiniH,  }>y  multiplyiiif^  the  nuinlwrs 
togetiier  tho  product  would  nipretieut 
the  individnel  oonteete  between  per- 
ticles  and  moleeillm.  As  before  re- 
marked, we  cannot  calculate  the 
number  of  molecule8  iu  a  given  bulk, 
therefore  we  wfll  simply  eul  the  inch 
of  alcohol  and  the  inch  of  powder  one, 
and  thus  by  multiplying  one  by  one  we 
have  the  product  one,  which  we  will 
teke  tm  umtj.  U  the  powder  be  2  in. 
in  depth  and  the  alcohm  be  1,  or  if  the 
alcohol  be  2  in.  in  depth  and  the 
powder  1,  the  contact  will  be  twice  as 
gresfc  (S  X  1  s2),  end  may  be  re- 
presented by  2.  If  both  are  2  in.  in 
depth,  the  contact  will  be  (2  x  2  =  4) 
twice  as  great  as  the  last,  or  4  times 
that  of  the  first,  end  nu^  be  repre- 
sented by  4,  and  so  on.  Let  us  now 
take  a  percolator  and  apply  the  fore- 
going law  of  increase  of  contact.  For 
the  sike  of  obtaaning  even  nambers 
we  will  consider  a  square  prism  in* 
stead  of  a  cylinder,  eua  the  principle 
applies  alike  to  either,  although  in 
pinetioe  ciylindriosl  peroolaton  ere  em- 
ployed. 

The  area  of  the  base  of  a  square 
prism  16  in.  in  diameter  is  16  x  16  or 
356  sq.  in.  If  a  powder  properly  moirt- 
ened  for  percolation  bo  placed  in  it  to 
the  depth  of  1  in.,  above  which  rests 
1  in.  of  alcohol,  there  will  be  256  cub. 
in.  of  each  Uyer,  and  yet  being  taken 
aa  unity  when  the  alcohol  h&»  passed 
through  the  powder  the  contact  will 
be  1 X  1  =  1 ,  and  thus  the  contact  may 
ooty  be  represented  by  one.  Ifa 
square  prism  8  m.  in  diameter  be  con- 
sidered, the  area  of  the  base  will  be 
64  sq.  in.  If  filled  with  powder  to 
the  dcfith  of  1  in. ,  over  which  resta  1  in. 
in  depth  of  alcohol,  each  layer  will 
contain  64  cub.  in.  of  material,  or  ^ 
the  amount  required  to  fill  Uie  16  in. 
percolator  1  in.  in  depth.  The  8-in. 
percolator  would  therefore  have  to  con- 
tain 4  in.  in  depth  of  each  alcohol  and 
powder  before  the  amount  (256  cub. 
m.)  oonld  be  reached.  Thua  the  oon- 
taet  wiU  be  4  X  4816. 


I    A  prism  4  in.  in  diameter  must  be 

I  fille<l  in  ill.  in  depth  with  both  alcohol 
and  pi\v(U'r  to  contain  2[>6  cub.  in.  of 
each  material.  The  contact  will  con- 
sequently  be  16  X  16=266.  Thus 
continuing  our  calculations,  we  have 

'  the  following  table  which  expresses 
the  contact  between  material  and 
liquid,  in  each  instance  the  percNilatar 
below  being  §  the  diametsr  of  thai 
above  : — 

Percolator  16  in.  in  diameter,  alco- 
hol and  powder  each  1  in.  deep,  con- 
tact, 1. 

Percolator  8  in.  in  diameter,  alco- 
hol and  powder  each  2  in.  deep,  con- 
tact»  16. 

Percolator  4  in.  in  diameter,  alco- 
hol and  powder  each  16  in.  deep,  con- 
tact, 256. 

Peroolatcr  2  in.  in  diameter,  alco- 
hol and  fxiwdor  eadi  64  in.  deep,  con- 
tact, 4096. 

Percolator  1  in.  in  diameter,  alco- 
hol and  powder  each  266  in.  deep, 
contact,  66,686. 

It  will  be  seen  that  with  the  per- 
colator 1  in.  in  diameter  there  will  be 
65,536  timea  aa  much  contact  between 
alcohol  and  powder,  inch  for  inch,  as  in 
the  16-in,  percolator.    Thus  we  find 
that  whereas  the  height  of  both  liquid 
and  powder  inereaaes  iuveradj  as  the 
square  of  thediameterof  the  percolator, 
the  contact  between  liquid  and  powder 
increases  inversely  as  the  fourth  power 
of  the  diameter  tn  the  peroolatcr. 
As  we  follow  a  line  of  experiments, 
I  the  solution  or  partial  solution  of  one 
j[nt>blem  brings  us  face  to  face  with 
others.   Thus  we  are  led  onward,  and 
the  more  thorough  our  study  of  the 
present,  the  more  important  we  find  it 
I  ta  carefully  note  the  future.    The  ut- 
most cantfon  ianeoeesaiy  in  studying 
nature's  laws,  leatfrom  insufficient 
data  we  hastily  generalise.    The  fore- 
going ai^umeut  regarding  the  laws  ol 
contact  is  undoubtedly  as  accurate, 
from  a  theoretical  view,  an  t}ioseof4he 
I  mathematical  increase  and  decrease  of 
j  the  capacity  of  the  percolator.  In 
.  pnetloe,  however,  the  advantage  da- 
t  rived  from  incrsaaed  contact  of  he|§^t 
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between  liquid  and  powder,  is  not  by 
any  raoanH  as  (n*cAt  as  the  foregoing 
calculatioos  indii^te.  Counteracting 
agendea  ov«roome  to  a  very  great  6X> 
tMt  the  theoretioal  advantagaa  contact 
should  afford. 

Fig.  153  shows  on  arrangement  sug* 
geitcd  by  Uugerer  lor  the  proccia  of 
A  number  d 


and  runs  through  it)U>  the  cylinder 
below,  and  sn  on  to  tlu-  Ujtt^)in,  where 
it  ia  drawn  oH'  the  strongesit  po«* 
nUe  tiiicture.  By  adjusting  the 
lowest  stop-^jock  the  .spec<l  of  flow  can 
be  properly  regulute*!.  The  miinlier 
of  veAsels  and  the  Kpeed  of  perculuUug 
ahould  be  ao  regulated  that  the  tinc- 
ture begins  to  flow  from  the  lowest 
cylinder  just  when  the  contents  of  the 
top  one  have  been  thorouglily  ex- 
husted.  Aa  soon  as  the  top  cylinder 
is  exhauHted  it  is  removed,  the  whole 
column  of  ves-Hels  is  raided  up  a  staire. 
and  a  newly  tilled  vessel  is  added  at 
the  bottom.  In  this  way  the  prooeeB 
becomes  continuous,  and  a  ooncen- 
tratcd  extract  can  be  made,  except,  of 
course,  towards  the  end  of  the  opera- 


Fto.  168. 


lator?'  a  h  arc  pli\ro(l  on  a  suitable  Rtand. 
one  alKive  the  other,  so  that  the  tube 
of  one  percolator  pa.st«es  tlirough  a  cork 
fitted  into  the  mouth  of  the  one  below : 
6  to  12  of  these  vessels  may  be  usetl 
one  above  the  other.  The  stnnd  con- 
sists of  a  board  with  pairs  of  projecting 
pegs  placed  at  each  diatanoee  that  there 
is  r<Kim  for  the  cylinder  between  them. 
Bo/irds  havini^a  horscHhoe-slmp'd  piece 
cut  out  on  one  side  are  placed  on  these 
pegs,  and  aerve  to  aupport  the  cylin- 
den  in  their  places.  The  menstruum 
is  allowefl  to  run  into  the  top  eylinder, 
eitlier  freely  or  (in  order  to  increase 
the  preasure)  through  a  long  tube 
attA<;hed  to  the  t^>p.  The  liquid  jx-'r- 
meates  the  substance  in  the  qrlinder 
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Fire  Grates. 

THB  W0BKIN6  PRINCIPLB  AND 
THE  FDUNO  OF  OPBN  FIBB 
ORATBS. 

(See  alio  LATXKa  Tan)  Hxabtbs, 
Slabbhto  Tilb  iob  Gratbb,  rc.) 

AiTHOuoB  to  little  GUI  be  Mid  in 

favour  of  the  open  fire  grete  from  an 
economic  or  pnioticnl  standpoint,  it 
might  be  explaiuecl  that  it  lum  one 
pwwiliT  and   adyaiitaeeoae  feature 
which  other  syHtemH  of  heating  do 
not  po8>«ew».    ThiK  ih  itn  riH'tlind  of 
heat  diffusion,  the  heat  t)eing  wlioUy 
ndiated,  and  aSbrding  no  direct  heat 
to  the  air  ;  in  acting  thus  it  n'seniMes 
that  great  Hource  of  natural  heat,  the 
sun.    It  ia  considered  that  health  ia 
benefited  and  promoted,  and  a  peeuHar 
sense  of  comfort  derived,  from  air 
breathed  ronsidoraVtly  helow  the  tem- 
perature of  our  bodies,  while  the  body  , 
Itself,  as  far  as  the  sensa^n  of  oom«  j 
fort  is  eonoemed,  can  enjoy  a  higher 
temperature.    Thi8  in  exactly  what  we 
obtain  with  a  goml  grate,  and  herein 
lies,  most  probably,  the  cause  of  some 
of  the  liking  for  it.    There  are,  how- 
ever, limits  to  lx>th  the  wnrrnth  and 
the  ooolnees  of  the  air  to  lie  breathed, 
for  If  mueh  below  40^F.  it  beeomes 
OOokr  than  the  breathing  organs  osrs 
for;   while  itt   -lutside  tempemturen 
below  freezing  pjint  the  capabilities  of 
the  grate  as  a  heat  giver,  are  consider* 
aiUy  strained.    On  this  account  the 
exclusive  use  of  pn^tes  in  America* 
would  be  a  failure  (except  in  the  more 
southerlj  states),  and  a  plan,  gaining 
favour  in  England,  of  combining  radia- 
tors with  fire  jfratew  in  the  warming  of 
residences  has  good  futures.    In  this 
method  the  radiatorB  are  only  heated 
when  the  outdoor  temperature  is,  say, 
as  low  as  8.')'"  F.    Then*  is  nothing 
economioal  about  this  arrangement, 
but  it  prorides  for  comfort  m  most 
people's  opinioixH. 

The  »'.irlii'i-  forniK  of  i^mtes  (•»»nsi.«t/*d 
of  an  open- topped  hi-e-box,  with  bars 
2 


in  front,  and  commonly  having  hobs, 
or  flat  spaces,  at  the  sides,  as  shown 
hi  Fig.  164.  This  form  of  grate  is 
creilited  with  ha^-ing  a  cheerful,  home- 
like a[)f wanince  ( when  the  fire  in  alitrht), 
and  grates  ol  thus  kind  are  even  now 


Fn.  IM. 


to  be  had,  but  of  more  modem  finish. 

It   is,  however,  u^ed  only  for  effect 
—  sentimental  eflect,   really.      It  Ih 
an  extravagant,  ineflicient  grate,  and 
a  smoke  and  soot  producer  without 
equal.    It  also,  usually,  (  n.itesdilm* 
ney  troubles,  owing  to  the  lai-ge «jia<*o 
over  the  fire  (at  the  mouth  of  the 
ehimney)  in  which  odd  air  can  rest, 
and  whioli  ull<.u>  cold  air  to  enter  the 
chimney  far  too  freely.     The  grate, 
itself,  however,  is  closely  related  to 
the  old  oountiy-house  architecture  of 
England,   and   to  tlx?  majorily  of 
English  women  folk  it  always  recalls 
cjuaint  and  pleasing  associations  ;  it  is 
U»  women,  of  course,  who  control 
this  sort  of  thing.    As  a  heat  giver 
this  grat»«  is  a  very  limited  PU'-resH, 
and  in  practical  detail  it  embodies  all 
that  is  considered  hnhj  in  a  grate 
nowadays. 

By  explaining  the  faults  of  tliis  f^te 
a  good  introduction  can  l)e  given  to 
the  perfections  of  our  more  modem 
type«,  for  although  this  kind  of  grate 
i»  Htill  ii^ed.  it  rnuKt  not  he  thought 
1  that  its  use  U  widespread  and  general. 
I  Psople  are  fully  alive  to  tiie  necessity 
;  of  economising  fuel,  in  other  words, 
^'c'ttini;  thf  most  fffleient  results  from 
,  it,  which  also  means  maximum  of 
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heat  in  the  room  with  a  miuituum  up  i 
Uie  ehinmey,  or,  in  the  laci  analysiii,  \ 
ft  slower  imte  of  combuBtion  and  letw 
smoke  production.     It  ha«  taken  a 
lou£  time  for  ordiuary  people  to  learn 
and  know  that  nnoke  lamung  from  a 
chimney  is  so  much  cxmJ  waittc<l  in  the 
air  (without  counting  itw  ill  effeotw), 
and  every  Hack  uf  lioot  the  sweep  takes 
away  represents,  in  ita  compact  con- 
<lition,  ttlxjut  three  times  the  volume 
of  ctml.    Most  intelligent  people  now 
know  this.    The  sweep,  by  the  way,  | 
ia  ao  individtial  whoaa  uraaanca  man  , 
indineB  a  lady  towarda  not  watar  haat 
than  any  verbal  argument  can. 

The  faults  of  this  grate,  Fig.  154, 
ara: — 

(a)  The  height  of  the  fire  alwvc  the 
floor  line  does  not  permit  the  heat  to 
be  felt  at  the  floor  level,  where  it  is 
needed,  and  where  it  can  give  the  beat 
general  results.  A  warm  floor  line 
countH  for  much,  if  it  is  not  every- 
thing, in  rooms  heated  by  hre  grates. 
The  construction  of  the  lue«lKn  ia  not 
of  each  form  as  will  allow  heat  tofloir 
to  or  towanlH  the  floor  line. 

(6)  The  form  of  the  tire-box  is  not 
such  as  will  project  or  deflect  heat 
mto  the  room,  but,  on  the  contrary, 
it  aifonlH  every  fjw  ility  for  more  than 
half  the  heat  to  be  projected  or  pass 
into  the  chimney. 

(e)  The  design  of  the  fire-box  does 
not  provide  for  }>erfeot  combustion,  nor 
even  economical  combustion  ("slow 
combustion,"  as  we  call  it,  and  aa  it 
ia  intended  to  be).  Without  extrava- 
gant coal  conHumption  no  UHcfnl  degree 
of  heat  can  be  obtained  in  tiiu  room. 

(d)  The  wide  area  over  the  fire  at 
the  mouth  of  the  chimney  fiftvonra  a 
poor  draught  in  the  chimney,  a  cooler 
and  more  rapid  fouling  chimney,  and 
many  minor  ill  results.  No  part  of 
the  opening  HlH)ve  the  fire-box  con- 
tributoH  to  the  I'tJu-iency  of  the  grate, 
but  decidedly  the  reverse. 

(e)  The  fire-box  is  usuaUy  of  iron, 
either  wholly,  or  with  fire-brick  Uu  k 
and  iron  Bides.  Tliis  provide^*  for 
waste  of  heat  by  conduction,  and,  still 
worn,  keepa  thoaa  parte  of  the  fire 


which  are  in  contact  with  the  iron  in 
a  dead  or  aemi-dead  atate  vntfl  everr* 
thing  around  them  becomes  intensely 
hot.  It  might  V>e  mentioned  that  fire- 
boxes in  modem  grates  are  now  alwaya 
made  of  flra  brio!  of  good,  thieknawy 
sometimes  backed  with  iron,  thougb 
not  U8ualh\ 

Another  old  type  of  grate,  with  all 
the  fMilta that  a  gratecaa  weU  poaaeaB, 
is  still  in  use.  "Hiis  is  usually  known 
as  the  "dog-grate,"  though  pometimes 
called  a  "  hre  basket,"  which  seemii  to 
beftmoreoorreotnameforft.  Thiakiiid 
of  grate  is  still  sold  quite  freely,  the 
demand  owing  its  exiHtenc©  entirely 
to  the  fine  appearance  of  this  nate 
whan  well  aet.  It  ia  iUaatntad  in 
F|g.  155,  and  ia  a  ^mte  that  menlj 


Fig.  lU. 


stands  in  a  reooased  opening  (at  the 
base  of  the  chimney),  thus  giving  the 
tile  maker  and  decorator  a  free  hand 
in  making  the  anmmndinp  beantifol. 
Hm  daoontion  is,  therefore,  an  ex- 
pensive item,  and  those  seeking  the 
veiry  best  elfect  have  to  pay  rather  high 
for  it.  The  fMiltBdeaoribed  with 
164  all  apj)ly  to  this  last  grate  in  an 
cxaggerate<l  form,  and  it  is  the  excep- 
tion, not  the  rule,  for  a  chimney  over 
a  grate  of  thia  kind  to  work  properly. 
Another  grate  ia  made  which,  whUe 
afloniing  the  same  opportunity  for 
ornamental  effect,  giveii  much  more 
efficient  and  piaetical  reaulta.  Tlda 
is  the  "NautQna"  grate,  80  named 
l>ecau8e  of  itfl  curved  shell  form,  illus- 
truted  in  Fig.  ir»G,  the  most  important 
faature  being  right  and  left  top  alaeff* 
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oonnectionM  with  the  chimuey  by  means 
of  flues  brought  down  in  the  brick 
jMnbR,  an  t^howu.  The  einoke  und  pro- 
ductH  of  c  ombustion,  m  tliey  rise  from 
the  fire,  patw  into  the  curled  top  and 
thence  paw  through  the  ends  of  the 
flune  into  the  chimiMy.  It  works 


f>w«K  undgr  tbo 


oonditioiiB  M  * 


Flo.  IM. 

oonnected  to  »  eUmnqr  by  a 

metal  pipe.  Tlie  recess  in  which  the 
grate  8tan(li4  in  cloneil  at  the  top,  so 
tluit  there  in  a  liharp  draught  through 
tlM  alMve  oonmotioiis  from  the  curled 
top  of  the  grate.  The  draught  'ih,  in 
£act,  UHually  m  strong  tltat,  &a  a  rule, 
check -dampers  are  provided. 

i^er  tiM  oM-liMhioiied  «« holMVgb- 
tcr,"  aa  the  grate  illustrated  in  Fig. 
154  was  called,  came  the  ordiua(;y 


ti 


gnUe. "  This  was  in  amwfU'- 
ance  mucli  like  that  illu8tnit<  i!  in 
Vig.  ir*?,  and  its  faults  are  pnicticjilly 
the  mme  as  thoee  of  the  hub-register 


grate,  except  tliat  tills  grate  seldom 
exhibited  any  fault  in  ito  connectioo 
with  tlie  clumney.  The  exit  •pertnrt 
for  the  smoke  and  hciitod  gaoea  wiu<  of 
reasonable  dimciisious  and  came  imme- 
diately over  the  fire.  Cold  air  had  no 
enlMoe,  or  at  least,  not  lufficient 
ontrance  to  cool  the  chimney  and  make 
it  work  sluggishly.  The  earlier 
forms  of  this  grate  had  iron  fire- 
bozee,  high  up  end  ineffective, 
an«l  the  entrance  to  the  chimney 
wjis  very  favourably  ilibponed  to 
hasten  the  exit  of  flame  and  gases 
ind  take  the  greater  ahare  of  tiie 
lie.it.  The  name  **  neater  pnite** 
wjw  adopted  because  then-  w.i.s  a 
register  flap  working  on  the  open- 
ing just  deecribed,  but  thk  flap 
could  not  be  n^pilated  ;  it  had  to 
\je  fully  ojxjn  or  shut,  and  whil  ? 
the  fire  was  in  use  it  could  not  be 
operated  at  all.  It  may  hm  been  the 
orit^nal  intention  to  make  the  register 
flap  capidjle  of  a«ljuHtniont,  but  tin's 
wiiH  not  dune.  The  only  use  it  luul 
W  HH  to  close  the  opening  m  tumn^. 

The  first  noticeable  improvement 
on  this  onliuarj'  type  of  rogister  grate, 
was  to  lower  the 
fire-box  and  give  it 
I  t  i!-e-y)rick  Iwtttjni. 
1  lie  bott<jm  rested 
on  the  hearth  illus- 
trated in  Fig.  158, 
and  thus  the  fire 
itm*lf  came  within 
3  in.  of  the  floor 
line.  This  gave 
decidedly  better 
n'r'Ults,  it  re- 
duced the  Hj>ecd  of 
oombiurtion,  whidi 
had  al wiivs  l>een  too 
high.  At  the  same 
time  an  e4|ual  or  a 

liigher  degree  of  efitetiveness  was  ob* 

tained  by  the  low  position  of  the  fire. 

Tliis  grate  an«l  improvements  on  it 
liave  distinctive  names  of  their  own, 
but  are  all  generally  alluded  to  as 
' '  slow-combustion  "  grates.  The  alow 
cuiiibustion  is  tlie  r»*sult  of  stopping 
Ihu  iugress  of  air  to  the  bottom  uf  the 
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fire.  The  fire-hoxe«  were  also  lined 
all  round  with  hre  brick,  and  the  total 
aifcctivPMi  wm  ooDsiderably  greater 
than  could  lje  obtained  with  the  pre- 
vious types  of  gniteH  ;  the  conHumption 
of  fuel  waa  at  leiMt  a  fourth  lees. 

The  fire-faridt  bottom  of  the  grate, 
shown  in  Fig.  1.58,  had,  however,  a 
fault,  this  K'inK  the  retention  of  a«h 
and  incombustible  debris  from  the  coal 
bamed,  eo  that  the  bottom  of  the  ftre 
would  need  to  be  raked  and  cleared 
several  times  a  day,  the  numV>er  of 
times  depending  on  the  quality  of  the 
ooal.*  This  led  to  the  introdnetion  of 
whAt  was  called  an  "  Rconomiav,*'  an 

om  •ncntal  casting 
fitted  in  below  the 
froot  ban  of  the 
grate  and  shutting 
in  the  ash-pit  as 
illustrated  in  Fig. 
159.  It  had  the 
same  effect  as  the 
lire  -  In-irk  Ijottom, 
preventing  the  jias- 
ssge  of  air  through 
the  fire  bottom,  jet 
permitting  a  grated 
bottom  to  l>e  ujieil.  The  accumula- 
tion of  anh  did  not  occur  in  the  fire- 
box, but  worked  tlirough  the  bottom 
grating  ivs  it  previously  did,  rollcc-ting 
m  the  a«h-pit,  from  wliich  it  waa  re- 
moved once  daily.  This  arrangement 
is  still  adopted,  and  aosweni  exceed- 
ingly well.  In  some  ca.Me*<  an  fi.-^h  ]v\n 
is  attiu'!ie<l  to  the  economi^ir  casting, 
eo  as  to  reduce  trouble,  and  possible 
escape  of  dust  when  removing  the 
ashes  each  moriuiig.  In  this  case  the 
term  "  economwer  "  luw  been  droppetl, 
and  ash  pan  substituted, it  being  under- 
stood that  the  fronts  of  these  ash  i>ans 
are  always  of  cast  iron  and  as  nearly  as 
practicable  fittetl  air-tight. 

When  the  econoumer  was  first  in- 

*  It  might  be  mentioned  that  the  benefits  of 
tbe  fire-brick  bottom  wen  sought  to  be  au 

tAin^d  In  existing  graten  by  cutting  and  placing 
a  piece  of  <<h>'ct  iron  over  the  bottom  bam. 
This  waa  alway-  i  f.iilurf.  mving  to  tbe  high 
couductiTiiy  of  tbe  iron,  which  cauaed  ttie  fuel 
St  tbe  bettocD  of  tbe  firs  te  kwp  lo  a  dead 
■late. 
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tnKiuce<l  it  quickly  rna<le  it^'U  con- 
spicuous by  its  eifects  in  old  houses 
where  tim  ur  existed  dose  under  tiie 
hearth,  or,  as  was  sometimes  the  Ctee, 
imlx'dd«Ml  in  it.  The  hearth  forming 
the  buttum  uf  the  ash  pit  gets  intensely 
hot,  and  woodwork  within  6  in. ,  even 
with  a  sound  new  hearth,  is  liable  to 
ignite.  This  has  alway  a  to  Vhj  thought 
of  when  placing  grates  in  old  housee, 
lor  all  modern  grates  are  alike  in  this 
res]>ect.  Houses  built  within  the  pre- 
sent cetitury  are  not  likely  to  have 
woodwork  so  situated. 

I  have  now  considered  aU  real  im- 
provements that  deal  with  the  bottom 
of  the  tire  and  which  have  gone  into 
general  use  ;  there  are  other  arrange- 
ments, claimed  to  be  improTemente, 
but  they  do  not  yet  command  pnUie 
attention. 

There  has  been  but  little  actual  im- 
proTement  in  the  front  grate  bars. 
I*eihafM  there  is  little  room  for  im- 
provement. Pnioticjtlly  all  the  earlier 
grates  had  horizontal  bars,  either 
straight  across,  or  horiaontidly  con- 
vex, and  of  no  particular  section. 
Now  there  is  favour  shown  to  vertical 
u|^right  bars  of  about  ^  in.  thickness 
with  a  horisontal  top  and  horicontrl 
bottom  bar,  as  iUnstrated  in  Fig.  160. 


Fiu.  160. 

Tlie.se  commonly  luue  bnu^s  or  iron 
ornaments  at  each  end,  on  top,  as 
shown.  All  front  bars  of  good  grates 
are  now  made  removable,  so  that  when 
the  servant  goes  to  clear  away  the 
cinders  and  a«he.s,  .she  lifts  tlie  liars 
out,  reuiuvus  the  ash  pan,  pulls  the 
lx)ttom  grating  forward  (this  not  being 
fixed  but  .staiuliug  on  legn)  and  is  thus 
enabled  to  clojir  the  hi  o- place  i|uickly 
and  well,  without  any  mking  process. 

A  very  ingenious  front  uv— if  it 
can  calh'd  mucIi  -was  a  wire  firet  ol 
ornamental  design,  secured  on  eadi 
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aide  by  screws  or  hooks  and  e^ti^il}'  din- 
connected.  It  was  correctly  argued 
that  the  >\ire8  (about  ^  in.  thick)  did 
not  liide  tlie  firo  nearly  so  much  fus  the 
thicker  ban*  tlitl,  and  the  cost  of  the 
wire  work  being  but  a  trifle,  a  spare 
fret  was  given  with  each  gn^.  The 
frets  lasted  much  longer  tlian  would 
at  first  lie  thought  Ukely,  but  they 
have  not  hcen  generally  adopted. 

There  is  a  Are  front  miide  which 
consists  of  horizontal  Kirs,  extending 
from  side  to  i^ide,  Jis  usual  ;  but  the 
bar,  which  has  a  flat  section,  slopes,  as 
iUuetrated  in  the  section,  Fig.  161. 
Two  tilings  are  claime<l  for  this  >i.ir  : 
(1)  It  keeps  a  clean  hearth,  as  ciudera, 


tirc'  lMJxe^i  are  now  lin<'<^  with  fire  bricks, 
and  those  extend  u)>  ii  om  18  to  24  in. 
above  the  fuel  space.  Previously  the 
liackn,  whether  iron  or  fire  brick,  sloped 
Imck  towards  the  chimney  with  the 
object,  we  must  suppose,  of  gi^ing  an 
easy  unobstructed  passage  for  the  smoke 
to  th«*  Hue  ;  for,  its  stated,  the  earlier 
gnktoH  IukI  strong  inclination  to  cause 
tnjuble  by  delivering  some  of  their 
smoke  into  the  room.  With  the 
modern  hioks,  the  slope  of  the  bricks 
is,  at  some  point,  always  forward. 
Tliis  causes  no  trouble  with  the  smoke, 
but  materially  increases  the  utilisation 
of  the  lieat  from  the  fuel  consumed. 
Fig.  162  presents  Tertical  sections  of 
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live  fuel,  and  lush  do  not  roll  or  fall 
out ;  (2)  A  better  view  of  the  front  of 
the  fira  is  obtained  than  with  ordinar><^ 
horizontal  Uirn.  The  line  of  vision  in 
not  horizontiil  a  few  inches  al>ove  the 
floor  line ;  it  commences  about  6  ft. 
trom  the  floor,  and  descends  to  the 
fire,  the  angle  of  descent  varying  a 
little  with  the  distance  a  person  stands 
from  the  fire. 

A  detafl  in  which  Teryreal  improTe- 
ment  has  been  matle  is  in  the  f*hu\)c  of 
the  sides  and  back  of  the  fire-VK)x,  not 
only  where  the  tire  rests,  but  above 
the  flre,  where  the  heated  products  of 
combustion  previously  made  their  way 
into  the  chimney.  The  entmnee  to 
the  chimney  has  by  this  arrangement 
been  removed  ae  fn:  ae  practicable  from 
the  fire,  and  it  does  not  allow  a  volume 
of  cold  air  to  rest  in  the  mouth  of  the 
chimney,  as  was  the  atse  with  grates 
mustrated  in  Figs.  167  and  158.  AH 
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different  shapes  of  Ixick  brick h.  Vnit 
tht  most  eflective  is  undoubtedly  the 
last  one  at  the  esctreme  r^t  in  the 
row.  Tliis  is  generally  spoken  of  as 
the  overlianging  brick,  though  a  few 
very  correctly  designate 
it  the*' dog's  hindleg. 
Fig.  163  gives  a  perspec- 
tive new  of  this  brick. 

The  points  aimed  ai 
with  all  grate  hricks  are 
to  give  the  fullest  fire 
front  surface  possible, 
the  fullest  tire  top  sur- 
face, and  to  intercept     Fta.  lea. 
the  heat  and  heated  pro- 
ducts between  the  fire  and  the  chimney 
and  exact  toll  from  them  by  absorbing 
or  redirecting  thefa*  heat  rar  effective 
distribution. 

That  part  of  iho  brick,  Fig. 
1  which  is  above  the  fuel,  ia  impinged 
'  upon  hy  the  riiiug  flame,  ana  gets 
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inteoiiely  hot — ho  hot  ttiat  when  the 
fire  is  fully  alight  no  Boot  collects 

CD  it,  l)ecause  all  the  soot  is  burned  off, 
and  the  brick  is  kept  as  clean  as  if  new. 
The  result  of  this  is  that  the  fire  front 
is  practiottlly  tttmdod  upwards,  lor 
the  brick  seems  but  little  cooler  than 
the  fuel,  !vnd  this  extended  front  area 
slopes  over  in  such  a  way  that  the  radi- 
ated hmt  is  projected  in  tlitt  best  of  all 
direotioaa,  toward  the  floor.  This  is 
one  action  of  the  (ivorlmniriTi!:;  brick  ; 
there  is  another  equally  good,  but  quite 
distinct  in  its  effects.  This  is  tiie  re- 
flection  of  heat.  Heat  acts  much  like 
light  in  this  respect,  for  if  a  Ruitable 
surface  is  placed  at  an  angle  in  the 
path  of  radiant  rays  of  heat,  these  rays 
are  turned  into  a  new  path  or  reflected. 
Fig.  164  will  eatplain  this,  the  my  lines 

being  intended  to 
show  the  two  eete 
of  projected  r^ys, 
and  it  will  \ic  seen 
tliat  the  enormous 
radiant  energy 
from  the  top  sur- 
face of  a  ^[lowing 
fire,  w  h  i  c  h  has 
hitherto  been  pro- 
jected into  the 
chimney,  irt  wliolly 
sent  into  the  room,  plus  the  heat  ab- 
stracted from  contact  of  the  flame  with 
thebaekMsk. 

TIio  gain  in  effectiveness  from  using 
this  brick  is  |K>8itively  enormous.  Tlie 
same  size  of  tire  that  one  could  sit  near 
to  (with  feet  on  the  fender)  in  an  old 
type  of  gmte,  h  almo8t  tooliot  to  Ijear 
at  two  yanls  distance,  in  a  good  modem 
grate  ;  whilst  its  glowing  heat  and 
dean  flames  (lor  combustion  is  much 
more  perfect  in  such  a  hot  area) 
heighten  the  Rcnse  of  comfort  and 
cheerfuiuess.  The  general  good  re- 
sults are  augOMBted  by  the  brick  sides, 
for  these  arc  not  at  right  angles  to  the 
back,  but  are  splayed  out  to  about 
60°.  They,  therefore,  when  hot,  ra- 
diate heat  to  the  right  and  the  left,  the 
rays  oroMing,  wiw  marked  effective- 
ness. 

This  practically  embraces  aU  that 
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has  Ijeeu  included  in  the  "slow-com- 
bustion'' craite  in  bringing  it  up  to 
date,  and  by  this  grate  a  wide  open, 
risible  fire,  with  an  effective  and  econo- 
inical  consumption  of  fuel,  has  been 
obtanied.  It  has  now  been  discoTcred, 
however,  that  the  slow-combustiott 
grate  is  faulty  in  its  most  vital  part. 
That  is  in  its  slow-burning  qualities, 
for  it  b  always  slow.  It  is  verj'  desir- 
able to  have  a  slow-burning  fire,  when 
it  is  actually  a  fire,  burning  brightly 
and  evolving  sufficient  heat ;  but  at 
first  lighting  in  the  morning,  or  at  any 
time  that  the  fire  has  got  low  and 
wants  reviving,  the  slow  way  in  which 
the  fire  bums  and  behaves  generally  i^ 
very  annoying.  At  first  lighting  in 
the  morning  a  dow-combustion  grate 
(a  slow-lighting  grate  in  fact)  requires 
starting  early  if  the  room  is  to  be  fairly 
warm  for  the  breakfast  hour,  and  whUa 
buraingnp  it  does  little  else  than  poor 
volumes  of  smoke  into  the  chimney  ; 
and  if,  when  returning  from  walking, 
a  lady  finds  the  flro  Tow,  she  has  no 
means  of  hastening  it  to  the  extent  ahe 
would  like. 

Tills  brought  into  existence  a  grate 
fitted  with  a  sliding  shutter,  a*'blower** 
we  commonly  call  it,  by  wliioh  the 
aperture  al^ne  the  front  l«rs  can  be 
cloeed,  more  or  less  as  required,  from 
the  top  downwards.  The  effect  of  re- 
dudng  the  height  of  this  opening  is  to 
cause  the  air,  which  is  constantly 
entering  the  chimney,  to  pa«H  cla-ier 
over  the  fire,  or  tlu-ough  it,  limiting 
the  oombuation  actiire,  as  in  a  okiM 
fire  stove. 

By  this  means  a  hrit^ht  fire  can  be 
obtained  in  quick  time,  and  the  pro- 
duction of  smoke  and  aoot  is  greatly 
lessenetl.    If  viewed  from  an  elevated 

Slace  some  of  the  London  suburbs, 
uring  the  first  two  hours  of  a  winter 
morning,  present  to  the  s^t  foreata 
of  chimneys  pouring  out  smoke  ;  bat 
this  ceases,  or  only  occurs  in  an  inter- 
mittent way,  after  the  pro-breakfast 
hour,  when  the  fires  have  become  hot 
and  bricrlit.  The  blower,  where  it  is 
used  (^its  use  is  by  no  means  general, 
»'a  the  pity)  almost  obviates  Hub, 
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and  thus  is  a  public  benefit.  The 
headway  made  by  the  blower  is,  how- 
evar,  slow,  but  no  one  has  a  word  to 
say  against  it,  uulens  it  is  that  hy  its 
use  very  foul  and  neglected  chimneys 
are  likely  to  have  uieir  sooty  lining 
ignited.  The  Uoww  ii  not  uwiyB  % 
sliding  shutter.  It  can  be  a  plate  to 
hang  in  front,  or  it  can  be  in  the  form 
of  a  pair  of  hinged  docnv. 

A  last  word  ohi  be  devoted  to  «c> 
plaining  wliat  we  have  arrived  at  in 
making  a  fire  hum  specially  slow,  so 
that  it  lasts  in  nice  condition  for  a 
long  time  when  onoe  it  is  bright  and 
good.  This  is  something  slower  than 
what  is  recognised  as  "  slow<combiis- 
tion." 

One  pertielly  moMssfal  attempt  in 
this  direction  provides  for  checking 
the  draft  at  the  mouth  of  the  chimney 
by  an  adjustable  canopy.  Fig.  165 
iUiiBtnitae  thia  in  eeo- 
tion,  and  it  will  be 
seen  that  this  canopy 
or  tiap,  when  down, 
almoatoloeee  the  chim- 
ney aperture  entirely, 
but  wlien  lifted  it  pro- 
vides for  a  full  opening 
and  free  draft.  It  is 
not  within  the  pro- 
vince of  this  article  to 
criticise  existing  mauu- 
iMturea  sdverMly,  but 
it  may  ^-xul  that  the 
arr.in^ement  i le«criV>ed 
is  not  equal  to  the  following  :— 

It  has  been  found  that  b^  soundty 
closing  up  the  front  of  a  hre-box  as 
well  art  the  lif>ttom,  so  that  only  the 
top  is  open,  an  extraordinarily  slow  rate 
of  oombustibn  can  he  obtained  without 
the  fire  expiring  or  becoming  very  dull. 
The  fire  ih  thu8,  we  may  say,  placed 
in  an  open-topped  box,  and  the  wonder 
la  that  it  ataya  alight.  There  ia  e 
strong  doubt  in  my  mind  that  combus- 
tion does  actually  go  on,  yet  the  fire 
remains  red  and  gives  out  a  fair  degree 
of  heat,  though  not  ao  much  aa  iraen 
the  fire  front  is  open.  By  thus  enclos- 
ing the  fm?  nt  the  front,  side^,  back, 
and  bottom,  it  is  possible  to  keep 
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it  in  a  red  hot  state  for  18  Iiours 
without  attention  of  an^  kind,  and 
this  period  of  time  is  givm  beoeuae 
the  writer  has  ha<l  experience  of  it 
more  tiian  once  vsHth  a  grate  in  use  on 
his  own  premises.  In  this  grate  there 
are  no  special  details  connected  with 
the  fire  nricks,  tlie  front  bars  or  the 
bottom,  more  than  haa  already  been 
descriljed,  and  the  only  special  feature 
to  secure  the  result  just  explained  is  a 
pair  of  well  fitted,  cliaml>ercd  doors, 
which  arc  swung  out  and  fit  over  the 
front  bars  wlicu  the  very  slow  rate  of 
oomboation  is  required.  Of  course 
almost  e<jually  pfMxl  results  can  Ijc  ob- 
tained by  a  cjusting  made  to  stand  in 
front  of  the  grate  and  fit  close  up  to 
the  bars.  The  front  is  only  dosed  up 
to  the  level  of  the  top  l)ar,  and  no 
gain  is  effected  by  piling  the  fuel  up 
above  this  level. 

The  advantagsa  of  the  arrangement 
are  many.  Tlie  fire  can  bo  kept  alight 
through  the  night  without  attention, 
no  small  boon  in  rooms  occupied  by 
invalids,  aged  or  very  young  people. 
The  fire  will  keep  alight  unattended 
in  any  room  when  not  (xrcupietl,  in 
which  case  it  may  be  considered  tiiat 
combustion  can  be  temporarily  atO|qped 
to  suit  people's  coiivpiiipnce.  On  days 
when  the  outer  air  registers  alH)ut  45° 
to  50'^  and  a  little  heat  is  needed,  this 
special  rate  of  oombuation  can  be  had 
after  the  fire  has  once  burned  up.  A 
trial  of  this  arrangement  strongly  im- 
presses one  that  it  is  possible  to  actu- 
lUly  stop  combustion,  yet  have  the 
fuel  red  and  appirciitly  huming.  It 
does  not,  however,  ;i|)|kni1  much  to 
those  who  cau  liave  radiiitors  in  their 
rooms,  as  when  so  arranged  the  fire  is 
not  a  pretty  one,  and  does  not  possess 
the  charm  that  the  open  front,  briskly 
burning  tire  does,  with  its  radiant 
glow.    (*  Heating  and  Ventilation.  *) 

For  the  general  efficient  design  of 
the  modern  fire  gntte  we  have  to  thank 
Dr.  Pridgiu  Teale,  not  perliaps  for  the 
invention  of  the  details,  but  for  reoog. 
nising  them,  together  with  the  neces- 
sity f)f  improvement.  H(!  deliveroJ  a 
lecture  relating  to  the  economical  bm-u. 
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iug  of  coal  in  houae  tires  and  iutruduced 
some  excellent  rutoa,  which  were  at 
<moo  followed,  and  whioh  have  not  been 

improvtxi  upon  in  any  f^re^t  way  since. 
The  ruled  may  be  summarised  as  fol- 
lows :  That  except  for  the  front  bars  I 
and  bottom  ban  there  should  be  no 
metal  in  contiict  with  the  fire.  The 
back  and  sides  of  the  tire-box  (com-  j 
posed  of  fire-brick  slabs)  should,  above  ' 
the  lovol  of  tiia  flro,  lean  or  dopa  over 
the  fire,  and  not  slope  away  from  it. 
The  lean -over  of  the  back  should  be  at 
an  angle  of  70°,  the  sides  much  lees,  j 
The  depth  of  the  fire-box,  front  to 
back,  should  not  \ye  \e»»  than  9  in.  I 
The  sidcH  of  the  fire,  all  the  way  up 
should  be  at  an  angle  from  front  to 
back,  of  46^.    The  bottom  of  the  fire 
Hhould  be  a  prating,  to  allow  the  ashes 
to  fall  through  ;  but  tliere  must  be  a 
plate  to  close  in  the  front  opening  of  i 
the  ash-pit.    This  plate  was  designated 
nil  "  Econoniiser,"  iis  by  ita  use  air  was  ' 
prevented  from  ptui«ing  tlm>ugh  the 
bottom  bars,  and  a  slow-combustion 
fira  resulted. 

Realising  that  the  heating  efficiency 
of  a  grate  must  lie  in  the  extent  to 
which  it  radiates  heat  (whether  to 
warm  ooenpantB,  or  tha  inanimato  ob- 
jects and  porta  of  a  r(K>m),  it  was 
natural  to  seek  for  this  in  the  form  or 
arraugemeut  of  the  fire  bricks.  To 
avoid  the  use  of  iron  in  wmj  possible 
way  iti  e.s8ontial,  as  iron  is  not  only  a  , 
rapi<l  conductor  of  heat,  but  its  con-  i 
ductivity  (in  grates)  keepti  the  tire  in 
omtact  with  it  in  a  semi-dead  state.  I 
The  fonn  of  tlie  back  brick,  the  sec- 
tion of  which  hii8  lieen  likened  to  a 
*'dog8  hind  leg,"  Ium  two  distinct 
effects  in  hsat  distribution,  as  it  both 
radiates  and  deflects  heiit  niys.  This 
has  already  been  Hhown  in  Fig.  H54, 
the  solid  lines  representing  heat  ra- 
diated in  direct  lines  downwards  from  { 
the  intensely  hot  brick  ;  while  the  j 
broken  linos  show  the  deflection  or  re-  ' 
bounding  of  heat  rays  that  are  projected 
from  the  top  of  the  growing  fcMl.  I 
Very  l»rief  experiment  will  show  that 
heat  niy.s  will  strike  and  rebound  from 
a  surfiice  (at  an  angle  according  to  that  , 


of  the  surface)  in  the  same  way  as  raya 
of  light  can  be  deflected  by  a  polished 
surface.    Thus  the  ovsr-hanging  brick 

affords  heat  in  two  ways,  while,  in 
addition,  its  leaning  over  the  fire  causes 
it  to  become  intrasely  hot,  so  much 
so  as  to  bum  quite  clean  and  be  nearly 
as  hot  and  effective  as  the  glowing  fuel 
beneath  it.  Compared  with  the  old 
register  ^te  it  may  be  fairly  computed 
that  this  brick  idone  has  ineraased 
eSectiven^s  quite  3  times  or  more. 
Tlie  heat  rays  from  the  brick  being 
projected  towards  the  floor  has  a  most 
efficient  efifect. 

The  design  of  brick  suggested  by 
Dr.  Teale  had  a  quite  perpendicular 
back  where  the  fire  rested  against  it. 
In  the  more  modem  brklta,  while  thsj 
observe  the  angles  he  suggested  for  the 
upper  part  of  the  back  and  the  sides, 
do  not  have  the  part  immediately  be- 
hind the  fire  quite  perpendicular. 
Reference  to  Fig.  168  will  show  tliat 
it  slopes  forward  at  the  bottom,  the 
bottom  grating  of  the  fire  thus  l)eing 
made  quite  narrow  &om  firont  to  back. 
This  design  of  brick  lessens  the  bulk 
of  fuel  at  the  })ack  lx)ttoni  angle  where 
a  thick  tire  serves  no  specially  good 
end. 

The  most  recent  innovation  in  open- 
fire  p^tes  is  the  *'  Well-fire,"  or  some 
moditicatiou  of  this  (of  which  there  are 
a  number).  With  this  the  fire-box 
may  be  deacrilted  as  a  sfjuare  |jan  or 
shallow  well  (alK»ut  1  in.  deep)  sunk 
in  the  hearth.  The  actual  sinking  is 
deeper  than  this  to  accommodate  a 
bottom  grating  in  most  cases,  the  depth 
alxive  tlie  prating  being  3  in.  to  4  in. 
Such  grates  embody  the  details  i^ecom- 
mended  by  Dr.  Tsale,  but  thaj  do  not 
have  front  bars  (or  if  they  have  front 
bftrw,  they  are  nuwle  to  full  down  or  be 
removed  as  required).  With  most  of 
these  grates  the  fire  wall  is  mads  or 
sunk  in  a  raised  hearth,  for  it  is  not 
always  possilile  to  cut  out  the  depth 
required  in  an  existing  hearth.  The 
desirability  of  the  raised  hearth  also 
appears  in  the  fact  that  it  a<lii)it.s  of  a 
horizontal  air  [Missage  being  Uikeu  to 
beneath  the  bottom  grating  of  the  fire, 
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a  hit-and-misa  ventilaiur  regulating  the 
flow  of  air  through  this  passage.  By 
this  means  a  current  of  air  can  be  ad> 
mitted  to  the  Vxjttoni  of  the  fire  (like 
drawing  away  the  econoouaer  with  an 
ordinary  grate)  to  brighten  the  Are 
or  hasten  iu  lighting  and  liliniing; 
while  by  closing  the  air  passage  the 
current  of  air  ia  stopped  and  the  etfect  i 
of  edooed  ie  obtained,  i.e. 

no  admifldou  of  air  to  the  under  side 
of  the  fire.  The  well  fire,  also  the 
modified  fomut  of  this,  are  highly  ef- 
fectire,  not  more  eo  perltapi  tban  e 
modem  grate  built  on  Teale  principles, 
but  the  absence  of  front  bars  makes  a 

E'  'ler  hre — a  more  natural  looking  , 
I  it  may  be  so  expwied.  One  baa 
exenaeed  in  fixing  these  grates, 
as  they  cause  the  hearth  to  Iwcome 
intensely  hot.  It  is  only  the  presence 
of  wood  beams,  in  old  bottsss,  tliat 
necessitates  the  care. 

In  the  fixing  of  register 
ffrates  there  are  two  details  tliat 
Mould  be  carsfuUy  observed  to  ensure  . 
successful  results,  but,  strange  to  say,  j 
both  these  things  are  greatly  neglected, 
with  the  result  that  laige  numbers 
of  gimtes  sre  not  wooing  ss  wdl  as 
thfljf  should  do,  whUe  fiiiilures  often 
occur  and  are  attributed  to  the  grate 
being  unsuited  to  the  room  or  the  i 
diiimiey.  The  two  things  that  should 
be  done  when  fixing  any  kind  of  open 
grate  are  (1)  to  make  the  fixing  air- 
tight all  round  the  edges  so  that  no  air 
can  enter  the  chimney  except  by  passing 
in  by  the  legitimate  entrance  over  the 
fire  ;  (2)  to  fill  round  the  l>ack  of  the 
grate  solidly  w^ith  brickwork  or  con-  i 
Crete.  As  stated,  these  two  things  are 
much  neglected,  but  the  manufacturer  I 
has  to  be  lai^ly  blamed  for  this  by  mak- 
ing the  work  so  difficult  to  do  in  many 
cases.  With  the  modern  "interiors" 
these  suggestions  can  be  carried  out, 
but  with  the  older  or  any  type  of 
grate,  with  irtmwork  uxtendiug  over 
the  whole  width  and  height  of  the 
opening,  the  case  is  very  different.  | 
Anyone  eni^at^ed  in  tlu;  trade  knows 
that  to  fix  the  old  {>atteni  register  and 
then  to  fill  in  solidly  and  well  tlu  ough 


the  register -owning  was  a  most  diffi- 
cult task,  and  m  spite  of  improvements 

the  more  modern  grate,  consisting  of 
an  iron  front  and  fire-liritk  back,  is 
still  often  a  problem  to  the  fixer. 
Difficult  arises  from  the  fRct  that 
whan  fijangthe  front  it  haa,  fagr  •  hand 
or  pome  means,  to  Ix)  firmly  secured  to 
the  back  bricks,  for  it  cannot  be  stuck 
<m  to  tbwn  or  held  in  position  firmly 
by  any  otlu-r  means.  In  many  grates, 
although  tlie  front  and  Iwick  may  be 
quite  separate  when  deUvered,  they 
have  to  be  braced  or  banded  together 
before  being  set  in  place  or  fixed,  and 
then  there  remains  only  the  gap  at  the 
top,  where  the  smoke  passes  from  the 
grate  to  the  chimn^,  through  which 
to  fill  around  the  back  of  the  grate. 
It  is  not  an  easy  job,  yet  to  make  a 
proper  fixing  the  fixer  has  to  fill 
round  the  bsck  somehow,  and  it  must 
be  a  sound  air-tight  job.  P^xamination 
of  a  number  of  grates  alrt'.uly  fixed 
will  .show  that  the  filling  is  M>ldom 
properly  done,  while  (rften  it  appears 
as  if  it  was  never  attempted.  It 
bIiouM  l>e  (lone,  liowever,  and  can  !« 
dune,  but  it  needs  care  and  patience 
to  do  it.  It  usually  means  that  some 
mortar  concrete  has  to  be  made  oi 
small  material,  and  this  hius  to  lie 
dropped  trowelful  by  trowelful  down 
Uie  back,  using  what  care  is  possible 
to  get  it  to  drop  and  settle  solidly  sll 
round.  As  a  rule,  we  fear  that  the 
job  is  but  seldom  done  as  carefully  as 
this.  The  filling  is  done  with  co  irse 
stuff,  and  to  get  the  fixing  air-tight  a 
httle  cement  is  worktnl  in  rnund  the 
front  joint.  Tliis  cement  »omctimes 
fetches  the  japan  off  where  it  touches, 
and  in  almost  all  cases  it  does  not 
remain  8t)und  more  tlian  21  lunira 
after  the  fire  is  ignited.  Let  anyone 
that  will  go  to  any  register-grate 
that  is  fixed,  and,  after  closing  the 
register  yilato,  offer  the  flarne  of  a 
liphteil  lujjer  to  the  joint  round  the 
etige  of  the  front  ca^sting  where  it 
comes  against  the  mantel-piece.  There 
are  few  axses  in  which  air  vsnll  not 
found  |ia8.siri^  iit  at  the  joint,  and  this 
leukiige  tends  to  make  the  grate  work 
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btHily,  and  uot  iufmjueutly  ciuiiieii  a 
more  or  less  noticeable  failure. 

It  will  be  reco^nined  that  there  is  a 
second  rejvsoii  for  fillin^^  Holidly  around 
the  back  uf  a  ^<ite,  thiit  being  to 
prevent  soot  falling  and  collecting 
there.  If  there  ie  e  epeoe  for  eoot  to 
aocumiilato  it  must,  nt  some  period, 
catch  alight  and  cauae  trouble,  if  not 
damage. 

The  fixing  of  an  "interior"  is  a 
much  easier  task.  Tliis  finite  consists 
of  the  bricks  which  form  the  back  and 
sides  of  the  fire-box,  and  an  iron  front 
fireme  which  carries  the  rsgieter  or 
rannpy  an<i  the  front  b»irs.  The 
wiiUh  of  tiiis  ironwork  is  about  18  in., 
and  OS  the  width  of  the  mantel-piece 
Opening  is  about  3  ft.,  there  is  good 
nieoe  each  side  of  tlie  interior  for  the 
fixer  to  do  the  tilling-in  soundly  and 
well.  The  iron  front  is  uuule  to  come 
■ndrMnein  eacurely  against  the  bricks 
by  means  of  iron  Kinds  (I'^lt^d  to  the 
iron  front  and  g<»ing  round  the  back  of 
the  bricks)  so  that  after  securing  the 
parts  tofsether  and  itending  the  whole 
on  a  level  hearth,  in  the  opening,  the 
fixing  and  filling  round  can  \ye  done 
both  easily  and  well.  As  a  rule,  it 
will  be  found  beet  to  ine  von  ommpe 
to  anchor  the  interior  to  the  beck  wall, 
and  the  same  applies  with  the  full 
roister  grate  (when  possible),  unless 
it  v  wide  enough  to  oome  bdiind  the 
mantel-jambs.  The  object  of  this  is 
to  prevent  the  grate  "walking  out  into 
the  room,"  as  the  workmen  express  it. 
Rzpensioii  end  oootreotion,  wmeh  ere 
always  going  on,  will  cause  e  grate  to 
move  forwani  utdoss  it  is  anchored. 
Cramps  are  seldom  sent  with  grates, 
bat  tne  fixer  ehould  obtain  or  make 
them.  Light  rod-iron  is  the  best  thing 
to  use.  Some  men  use  hoop  iron,  but 
it  is  not  so  go<Kl. 

hk  completing  the  fixing  off  an 
interior  the  opening  will  be  liuilt  up 
solid  each  side  to  a  distance  and  angle 
that  will  admit  of  the  tiled  sides  or 
splays  being  fixed.  The  tilee  may  be 
oement4><l  direct  on  this  brickwork,  or 
thoy  may  be  slabbetl  pt\nels  that  will 
be  fix^  in  front  uf  the  brickwork. 


I  The  fixing  of  tiles  for  this  purpose  and 
(  for  tiled  hearths,  is  described  under 
"Tiling  for  Heartlis,  etc.  "and  **8]ab> 

bing  Tile  Pan'-ls  for  Onites." 

When  a  dog  or   Kisket  grate  (;i.<? 
Fig.  166)  has  to  be  fixed,  the  first  tiling 


Fto.  IM. 

to  be  done  is  to  tile  the  opening,  back 
and  sides,  and  the  ho^irth.  These 
grates  are  never  chosen  for  their 
effectivenMs,  but  always  for  the  good 
appearance  obtained  by  the  tiled  open- 
ing ;  therefore,  this  latter  detail  is  of 
the  highest  iinportanoe  and  most  be 
done  well.  When  the  tiled  opening 
is  ready,  the  grate  is  placed  in  p>8i- 
tion,  and  the  fixing  is  then  con- 
sidered finished.  On  lighting  the 
fire,  th(>  smoke  rises  and  niakes  for 
the  aperture  of  the  chimney  above, 
but  the  movement  is  sluggish  and 
heavy.  Something  teems  to  be  pre- 
venting  the  free  exit  of  the  smoke, 
.xonie  of  which  curlfi  and  oozes  out 
fjeneath  the  mantel-frieze  into  the 
room.  The  troaUe  may  be  pro- 
nouncetl,  or  may  take  the  form  of  a 
scarcely  pen^eptiVtle  o<lour  of  smoke  in 
the  room.  In  ail  cases,  however,  the 
oause  is  dve  to  the  frse  inflow  of  cold 
air  to  the  chimney,  air  which  is  not 
warnie<l  by  passing  over  the  fire  or 
near  to  any  hot  surface,  air  which  ia 
heavier  than  the  amoke  end  heated 
gase.s  which  are  rising  from  tlie  fin. 
It  is  just  the  same  as  \%'ith  the  open 
range,  and  the  same  remedy  has  to  be 
adopted.  A  common  remedy  for  the 
smoking  of  dqg*grat6e  is  a  blower,  bat 
a-'  <log-gi-!ites  are  never  fixe<l  in  any 
hut  the  l»est  rooms  the  tin  blower, 
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familiar  with  the  open  nuige,  cannot  I 
be  used.  It  can,  liowever,  be  mmle 
of  a  }x'velle<l-e<lgc  sheet  of  glasn,  or 
leaded  gla88,  in  a  hms&  frame,  as 
shown,  and  then  proves  more  omamen- 
til  than  otherwiM.  The  blower  causes 
the  air  which  passes  into  the  chimney 
to  pass  near  to  the  Are,  where  it  is 
heated.  The  depth  of  the  blower  is 
obtained  after  the  grate  is  fixed,  when, 
on  liphtiiip  the  fire,  strips  of  paper 
can  be  panted  across  the  opening  to 
ascertain  the  depth  needed  to  prevent 
tha  wnnking.  Of  course,  in  Mme 
Msee  no  blower  is  nr^fHled.  ' 

What  is  a  rather  letter  plan  than 
using  a  blower  is  to  make  an  orna- 
Biental  trumpet-mouthed  flue  pipe, 
and  fix  it  so  that  it  comes,  mouth 
downwards,  directly  over  the  firo,  but 
about  18  in.  above  it.  If  the  grate  is, 
■QTi  18  in.  wide  and  10  in.  from 
front  to  T«ck,  then  a  12-in.  7-in. 
square  pipe  could  be  made  of  sheet  ' 
copper  or  brass,  polished  or  otherwise 
flnidied  in  good  style,  with  Ha  mouth 
opening  out  to  aVwut  20  in.  by  14  in. 
•niis  would  \)c  fixed,  mouth  down- 
wards al  the  height  described,  with 
tha  vppif  goii^  into  tha  oUmney 
•bout  6  in.  above  the  lower  edge  of  the 
mantel*friese.  At  a  level  with  the 
adge  of  the  mantel-frieze,  the  chimney 
must  ba  doted  with  asheat-inm plate, 
fitting  closely  around  the  square  pipe, 
and  this  plate  should  either  be  movable 
or  have  a  door  in  it  to  admit  of  the 
■weep  cleaning  tha  dumnaj.  Which- 
ever provision  (for  the  sweep)  is  made  ' 
the  plate  and  its  parts  should  be  very 
close  fitting,  as  near  air-tight  as  pos-  i 
■Ua.  If  a  dog-grata  haa  wie  ttibuhr 
floa  owit^  it  ynU  woA  much  under  the 
conditions  of  a  mo<lern  grate  or  inte- 
rior, successfully  and  well.  The  rule 
haa  ban  for  doff-gialaa  to  bs  om- 
ndared  very  trouwaeoma  and  addom 
laaUj  mooMifiiL 


Fire-proofing,  Fire-prb- 

VSNTING,  FlRE-BXTIN- 
GUISHINO  COMFOUHBB 
AND  ApPLIANCBB. 

(Aeoto)  Ckmrnts,  Concrrtb,  Siuoate 
Cotton,  ktc.) 

The  following  article,  intended  chiefly 
to  deal  with  toe  subject  of  fire-proofing, 
haa  naoeesarily  to  touch  upon  fire-pre- 
vention and  fire-extinguishinp,  there- 
fore the  whole  are  grouped  as  the 
heading  shows. 

Fire«]irooAn9  Vfmber.— <1)  ^jr 

Payne's  process,  patented  in  1841,  the 
timber  is  enclosed  in  a  close  iron  vessel 
in  which  a  vacuum  is  formed.  A  solu- 
tion of  sulphate  of  iron  is  than  ad- 
mitted into  the  vessel,  which  instantly 
insinuates  itself  into  all  the  jxjres  of 
the  wood,  previouhiy  freed  from  air  by 
tha  Taeniun,  and  after  about  a  minute's 
exposure,  impregnates  its  entire  sub- 
stance. The  sulphate  f)f  iron  is  then 
withdrawn,  and  another  solution,  of 
mmiata  of  lima,  thrown  in.  The  two 
salts  then  react  upon  each  other  and 
fonn  two  new  combiimtious  within  the 
substance  of  the  wood — muriate  of 
iron  and  sulphate  off  Bma.  Timber 
thus  treated  is  preserved  both  from 
rot  and  from  the  attack  of  worms,  and 
is  perfectly  incombustible. 

(2)  Dr.  Bnrnatt'e  proeem  oonrista  in 
treating  the  timl>er  to  a  solution  of 
chloride  of  zinc,  1  lb.  chloride  of  sine 
to  4  gal.  water.  It  requires  to  be  im- 
maraad  for  abont  2  days  for  aadi  inch 
in  thickness,  and  afterwards  loft  to  dry 
for  a  periotl  of  1 4  to  90  days.  This 
renders  the  wood  incombustible,  but 
not  to  thoroughly  so  aa  tha  formar 
process.   It  ia  nkewise  a  preservative 

(3)  There  are  many  chemicals  em« 
ployed  to  render  articles  luiiufiamma- 
ble,  nidft  aa  common  adt,  sulphate  of 
ammonu,  tongstate  of  soda,  etc.  Tlie 
woo<l  would  require  to  Ix?  thoroughly 
dried,  and  then  saturated  with 
one  of  tha  abota  salts  disadTad  in 
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water.  The  woods  least  inflaiiiiiiable 
are  beech,  oak,  American  elm,  plane- 
tree,  and  other  non-resinous  woods. 

(4)  A  trial  at  Devonport  Dockyarti, 
ordered  by  the  Admiralty,  of  the 
method  of  rendering  wood  aninflam- 
mable  by  saturating  it  with  tungstate 
of  soda,  showed  that  the  prejxired  wood 
is  under  all  circumstances  much  leas 
readily  inflammable  than  ordinary 
wood  ;  tlmt  shavings  and  chips  of  the 
prepared  wood,  although  they  may  Ijc 
made  to  burn,  cannot  be  made  by  them- 
selveetoeet  fire  to  substantial  timbers 
of  tlio  prepared  wood  ;  that  prepared 
timltcr  steadfastly  resists  mere  tiame, 
aitiiuugh  it  may  be  made  to  bum  w^hcn 
acted  upon  oontinuonsly  by  great  heat. 
The  cost  of  prepjiration  and  the  largely 
increased  weight  of  the  prepareil  wood 
are  disadvantages  to  be  set  agauist 
theee  advantages. 

(5)  Wood  can  Ixi  rendered  practically 
fireproof  by  first  tirying  it  tlioroughly 
and  then  coating  it  w^ith  common 
wfaitewash.  If  the  wood  is  not 
thoroughly  dry,  the  coat  of  white- 
wash shells  oH',  but  it  is  a  very  diflS- 
cult  matter  to  burn  wood  which  has 
been  plastered  over  with  whiting  or 
even  hmewash. 

Paterno  reviews  several  sul^stances 
which  are  used  ;  some  of  them,  as  so- 
dium tun^tat^  answer  very  well,  but 
are  objectionable,  on  account  of  cost. 
The  author  has  made  numerous  experi- 
ments with  various  substances  in  their 
power  of  rendering  fsbrios  uninflam- 
mable. He  recommends  the  following 
as  being  quite  equal  to  sodium  tung- 
state. 

(6)  A  mixture  of  borax  and  sulphate 

of  luagnesiiv.  To  prepare  this,  for  20 
lb.  water  take  3  lb.  liorax  and  'Jj  lb. 
aulpliute  of  magnesia.  The  action  of 
this  mixture  depends  on  the  fmrmation 
of  a  borate  of  magnesia,  insoluble  in 
water,  hot  or  cold,  which  surrounds 
and  impr^uatcs  the  threads  of  the 
texture  or  the  fibres  of  the  wood,  and 
thus  renders  the  development  of  com- 
bustible gases  and  the  spread  of  flame 
very  difficult. 

(7)  A  mixture  of  sulphate  of  ammo- 


nium and  sulphate  of  lime,  or  gypsum, 
in  various  proportions  according  as  it  ia 
to  l)eapplie<l  to  materials  of  greater  or 
less  fineness.    The  sulphate  of  lime  is 
transformed,  with  the  s^ilt  of  ammo- 
nium, into  a  double  compound,  which 
produces  none  of   the  di.«*jigrt?e:iMt' 
eflects  of  the  latter,  or  at  least  in  a 
very  slight  degree.    The  action  of  this 
mixture  of  salts— whioh  on  account  of 
its  cheapness  may  be  ext^Misively  em- 
ployed— depends  on  an  incrustation  of 
the  fibres,  which  prevents  the  spread 
of  fire,  and  on  the  other  hand,  extin- 
guishes  flame  in  consequence  of  the 
volatUis4ition  of  the  salt  of  aimnonium 
at  a  high  temperature.    Take  1  lb. 
liquid  ammonia  and  2  lb.  sulphate  of 
lime,  and  a  single  cf^;iting  with  a  con- 
centrated  solution  of  this  compound, 
wliich  coats  little,  suffices  to  preserve 
wooden  structures  from  burning.  The 
wood  is  not  rendered  absolutely  incom- 
bustible, but  it  is  not  easy  to  light, 
and  ceases  to  burn  when  the  action  of 
foreign  infhwnmable  substances  come 
to  an  end.    Ro<ifing  often  washed  with 
rain  water,  and  presenting  every  com- 
dition  favourably  for  easily  taking  tire, 
was  impregnatea  vrith  uui  mixture. 
It  had  been  covered  with  a  layer  of  tar 
and  drying  oil,  and  thus  rcndenl  more 
liable   to   burn.     Nevertheless,  all 
attempts  to  set  it  on  fire  fiuled.  The 
experiments  made  have  been  so  satis- 
factory that  the  Austrian  Minister  of 
Finance  has  recommended  this  method 
to  be  used  in  all  the  estabfishmenta  of 
the  empire.   (*Oest  Zsit  ffirBeifif-u« 
Hiit.-W.') 

(8)  Make  a  saturated  solution  of  1 
part  green  vitriol  and  8  parts  alum. 
Paint  wood  twice  with  this,  hot,  let- 
ting the  first  c<v\i  dry  W'foro  applying 
the  other.  When  second  coat  is  dry, 
paint  over  with  a  weak  solution  of 
green  vitriol  in  which  pipe-clay  has 
been  mixed  to  the  oonsistencj  of 
paint. 

(9)  Wood  cannot  be  roidered  in- 
combustible, or  more  strictly  speaking 
non-alten\ble  bv  heat  ;  but  its  non- 
inflammability  may,  to  a  considerable 
extent,  be  ensured,  so  as  to  piesei  fe 
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buOdingB  from  a  limited  and  tem-  ) 
porary  fire,  at  any  rate  until  assistance 
arrives.    It  is,  however,  hopeless  to  . 
expect  a  building  encumbered  with 
innamiimble  substances  topen  throuc^ 
such  a  teiit  uninjured.  | 
The  methods  of  {n-eserviug  wood  i 
igMUit  fire  are  of  two  kinds :  the  in-  | 
jection  of  saline  solutions,  and  the  j 
application  of  a  paint  or  coatiup.  The 
former  appears  but  little  practical ;  and  | 
indeed,  siiort  of  proof  to  the  contrary,  { 
it  must  be  coni<idcred  dangerous  m  . 
the  case  of  wood  of  large  dimensions.  I 
This  ^stem  is,  however,  apphcable  to 
small  pieces  of  wood.   Of  all  the  sub- 
staneea  recommended,  a  concentrated 
solution  of  phoi«phate  of  ammonia  is 
undoubtedly  the  best,  the  use  of  this 
substance,  notwithstanding  its  high 
price,  poi>>(><siiigsuidl  grciit  advant/^es 
that  it  should  ])o  enipinyed  in  all  cases 
where  expense  is  uo  object.    In  the 
majority  of  eases,  however,  coating 
with  a  brush  is  the  only  practical 
solution  of  the  qnoHtion,  and  tin*  wub- 
stanoes  most  to  be  recommended  for 
use  in  this  manner  are  cyanide  ei 
potassium  and  asbestos  paint. 

(10)  The  following;  treatment  of 
wood  is  allied  to  render  it  inoom* 
blurtilile  without  any  alteration  in 
appesrance.    Intense  heat  chars  the 
surface,  slowly  and  witliout  flame,  but 
does  not  penetrate  to  auv  extent,  and 
kaves  the  fibre  intact,  whereby  in  case 
of  fire  the  firemen  would  have  no 
occasion  to  fear  that  the  materials  on 
which   they  tread  would  give  wray  i 
beneath  them,  if  thii  operation  had  I 
been  undergone  fay  the  wood  compos-  I 
ing  the  staircases,  floor,  etc.     The  ' 
chemical  compound  said  to  produce 
the  result  is  :  Sulphate  of  sine,  55  lb. ; 
potash,  22  lb. ;  idum,  44  lb.  :  oxide 
of  maiipinese,  22  lb.  ;  sulphuric  acid 
of  60  Tw.,  22  lb.  ;  water,  54  lb.  All 
the  solids  are  to  be  poured  into  an  iron 
bailer  containing  the  water  at  a  tem- 
perature of  11;PF.    As  soon  as  the 
substances  are  dissolvetl.  the  sulphuric 
acid  to  be  poured  in  Uttle  by  little, 
until  idl  the  substanoes  are  completely 
saturated.   For  the  preparation  of  the 


wood  it  should  be  placed  in  a  suitable 
apparatus,  and  arninijed  in  various 
sizes  (according  to  the  purposes  for 
wUch  it  is  intended)  on  iron  gratings, 
care  being  taken  that  there  is  a  space 
of  al»f»ut  It  in.  between  ever\'  two  jueces 
of  wood.  The  chemical  compound  is 
then  pumped  into  the  apparatus,  and 
as  soon  as  the  vacant  spaces  arc  filled 
up,  it  is  boiled  for  3  hours.  The  wood 
is  then  taken  out  and  laid  on  a  wooden 
grating  in  the  open  shr,  after  which  it 
is  fit  for  use. 

(11)  Make  a  bath  of.  siiy,  50  gal.  of 
water,  in  which  ^  lb.  alum  and  |  lb. 
sulphate  of  copper  ere  diseolved. 
These  two  chemical  Hii>)stances  should 
be  dissolved  in  a  little  hot  water  then 
added  to  the  bulk  of  cold  water.  Put 
the  timber  in  this,  keeping  it  im- 
mersed by  loading  with  stones.  Let 
it  steep  for  4  or  5  days,  then  take  out^ 
and  dry  thoroughly  before  use. 

Bmidiiigs.— The  fioUowing  obser- 
vations are  dve  to  the  late  Ospt. 
Shaw  : — 

To  construct  a  building  in  such  a 
way  that  it  will  resist  the  effects  of 

heat  and  flame  for  any  considerable 

time  retjuires  care  and  forethought  in 
the  choice  of  the  position,  a  sound  know- 
ledge of  the  sevenl  materials  to  be 
used,  and  a  skilful  design  to  bring 
these  materials  into  combination  in 
such  a  way  as  to  meet  the  proposed 
requirements  of  the  structure  when 
completed,  aaA  at  the  lame  time  to 
avoid  the  consequences  of  extreme 
and  sudden  changes  of  temperature  ; 
for  it  should  be  known  that  some  d 
the  greatest  destruction  ever  seen 
after  a  conflagration  luis  been  caused, 
not  by  the  primary,  but  by  the  second- 
ary effects  of  fire  ;  that  is  to  say,  not 
by  the  expanaiMi  |nx>duced  by  heat, 
but  by  sudden  contraction  after  the 
expansion.  In  choice  of  materials 
there  is  much  food  for  reflection  in 
oonneeti<m  with  the  safety  of  huQdings 
when  exposed  to  sudden  changes  of 
temperature,  in  walls,  bricks  of  any 
kind,  but  more  fiarticularly  tire-bricks, 
if  properly  laid  in  sound  mortar  or 
cement,  vnll  resist  the  efiects  of  beat 
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for  a  conHiderable  time  ;  stonn,  if  laid 
M  well  in  the  middle  as  on  the  inner 
tud  outer  suifMXw,  Uwts  a  long  time, 
unlOM  it  &ils  in  the  unnupported  ports 
over  the  opening,  which  it  always  does 
when  lintels  and  the  tops  of  the 
windows  are  made  of  the  nme  mate- 
rial. Opemng«  for  doors  and  windows 
in  the  sUme  wall,  tol)o  sjifo,  should  Ik* 
mounted  on  the  top  with  brick  arches, 
wbidi  would  carry  the  load  witbout 
any  difficulty  lon^  after  stone  in  tuoh 
asitufitioii  wouM  linvcKecome  calcined, 
and  probably  allowed  the  whole  of  the 
supentructure  to  &U  down.  For 
■ttturs,  stone  is  a  very  dangerous  mate- 
rial, unless  it  is  eral>edded  on  some 
sul>stauce  which  can  carry  it  when  it 
gets  hot.  Stone  sttira  are  usually 
made  by  tailing  in  the  ends  of  a  num> 
ber  of  blocks  of  stone  a  few  inches 
into  a  wall,  leaving  some  2  or  3  ft. 
protruding,  and  lianging  unsupported 
m  mid<air.  After  such  stain  have 
been  completed,  they  present  an  im- 
posing appearance  of  solidity  and 
strength,  and  so  deceive  the  eye  ;  but 
if  fixed  at  a  height  of  80  or  40  ft,,  and 
even  at  the  ordinary  temperature  of 
the  atmo.sphcre.  the  block  would  be 
somewhat  fragile.  There  can  be  no 
doubt  that  any  sudden  rise  of  tem- 
pcniture,  such,  for  iTiMtance,  as  might 
be  pro<luced  by  jxiuring  a  kettle  of 
boiling  water  on  it,  would  suffice  to 
bring  it  to  the  ground.  In  this  case, 
the  exfxjsed  part  would  expmd  with 
tlie  heat,  the  supix)rtu<l  [xirt,  being 
protected,  would  not  ex|Mud,  and  a 
mcture  would  occur  between  the  two, 
gencrully  clowo  to  tli<*  w.ill.  Such  are 
some  of  the  priiici{«il  dangeni  of  the 
U8u  uf  Mtonc,  but  of  all  building  mate- 
rials there  is  none  which  require  more 
extreme  mre  and  delicate  treAtment 
than  iron.  Tiuiigine  a  straight  iron 
rod  supported  only  at  its  ends,  and 
capable,  at  the  ordinary  temperature 
of  the  atmosphere,  of  carryin};  a  heavy 
weight  in  the  mi<ldlo.  Let  a  strong 
fire  be  lighte<l  under  it  :  in  a  few 
moments  the  rod  will  Umc  its  stnught- 
ness,  flr.^t  s.iL'i,'invc  in  the  mid<ll«',  then 
dropping  altogether,  next  fubung,  and 


;  finally  running  away  ;  yet  this  is  a 
material  which  many  persons  persist 
in  calling  fireproof,  and  put  to  cany 
loaded  floors  in  buildingB  iriudi  tbsj 
designate  by  the  fyime  improper  epi- 
thet.    The   employment  oif  these 

i  materials    cannot    be  prohifaited. 

I  Therefore  greater  reason  exists  for 
exposing  their  weakness  in  respect  of 
withstanding  fire,  and  pointing  oup 
necessary  precautions  in  theur  use. 
Wherever  iron  is  used  it  should  be 

I  protecte<l  by  terra-cotta,  goml  brick- 
work, sound  plastering,  or,  if  nothing 
better  can  be  found  for  the  purpose, 
■olid  wood-work  round  it.  Wood- 

'  work,  if  really  s^ound  and  solitl,  will 
re^int  for  almost  any  length  of  time 

,  every  jxissiUe  effect  of  heat  short  of 

1  actual  flame ;  ev«n  when  flame  has 

'  reache<l  it,  it  \»  by  no  meana  destroyed 
at  once,  but,  on  the  contrary,  is  some- 
timea  found  to  last  for  hours ;  and 
irood  protected  on  its  under  side  by 
proper  plastering,  which  will  not  fall 

;  down  or  crack  on  the  apphcation  of 
heat,  soema  to  be  a  mo«t  powerful 
resistor  of  flame.  It  is  probably  to 
the  .scamping  now  so  common  tliat  we 
owe  the  diminishing  use  of  timber  as 
a  material  for  the  construction  of 
buildings  destined  to  carry  heavy 
loiwh*.  In  this  country,  ceilings  are 
made  to  look  solid  enough,  and,  if  they 
were  only  what  they  represent  them- 
selves to  be,  they  would  in  most  cases 
Ixr  iilmo,-:t  imfxirviou.s  to  the  effects  of 
either  heat  or  tiame  ;  but  let  them  be 
pierced  through,  and  they  are  found 
to  be  a  sham,  being  a  mere  skin  of 
plaster  adherint^  to  some  thin  strips  of 
wood,  which  may  be  termed  indiffer- 
ently laths  or  firewood  according  to  t^e 
taste  of  the  observer.  Theae  strips 
are  tA<'ked  on  to  the  lower  juirts  of  the 
joists,  and  the  npacun  between  them 
and  the  floraing  boards  over  the  joists 
are  sim[dy  so  many  flues,  commonly 
contidm'n^  ver}'  foul  and  nnxious  air, 
but  capable  at  any  moment  of  being 
converted  into  moMt  dangeruuH  hidden 
psssagea  for  smoke  and  flame.  Air- 
piLSMiges  are  also  fouii<l  in  the  l;itb- 
and-plaster  partitions  between  routua. 
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belund  the  skirting-boards  of  rootuH, 
and  under  the  steps  and  Ixjhind  the 
skirtiug-boarda  of  stairs.  All  sound 
Imildmg  is  more  or  len  good  lutQdiDg 
lor  nurting  the  eflbeU  <d  beat ;  and 
all  scamping  i«  daniB^roua. 

The  fact  of  the  fragile  wooden  doors 
of  ordmary  btitktingH  being  the  lAiki 
outlets  for  the  spread  nf  ilrc  has 
scarcely  lieen  adetjuately  iiotit-LHl.  No 
sooner  is  the  frail  door  burnt  through, 
then  the  fire  mthM  up  the  itaircase, 
which  thus  mU  the  part  of  a  huge 
chimney  in  creating  a  draught  and 
increasing  the  fire,  being  itielf  a 
▼oliiole  rar  tnnnmtting  the  fire  to 
othsr  parte  of  the  building.  Even 
iron  doors  buckle  and  twist  under 
intense  heat,  and  liave  failed  lament- 
aUy.  There  is,  however,  a  description 
of  door  absolutely  fire-resisting.  They 
are  partly  constructed  of  refractory 
fire-clay,  and  are  made  to  slide  into 
spaoea  lall  in  tbe  tUekmsa  of  the 
walls.  Thegr  overlap  the  door  aper- 
ture by  several  inches  on  all  sidt^, 
wherel^  their  iron  framework  is  well 
removed  from  any  possible  contact 
with  fire. 

It  if  needless  to  point  out  the  danger 
to  which  an  ordinaiy  town  house  is 
BaUe  from  the  ignition  of  its  external 
WDodwoik.  Safety  from  external  fire 
may  be  secured  by  the  !ij)pHcation  of 
wired  glass  to  external  windows.  One 
fnrthier  eooroa  of  eztamal  danger  lies 
in  the  ordinary  conatnictaon  of  roofs 
with  wooden  framings,  generally  as 
dry  as  tinder,  and  readily  inflammable, 
Ofen  through  their  slated  ooverinai  in 
most  cases.  Tlieso  should  be  umver- 
sally  superseded  by  the  cheaper,  more 
durable,  and  fire-resisting  fiat  roof, 
now  proved,  by  seversl  examples,  to 
be  quite  practioafala  when  constructed 
of  coDcrate^  or  ooncrete  fMied  with 
tiles. 

Whilst  advocating  tiie  pronrion  of 

all  available  appliances  for  "  knocking 
out  "  incipient  fire,  such  as  hydrants, 
hose,  etc.,  the  necessity  should,  above 
aU,  be  recognised  for  siMih  oonstmetion 
as  would  fecilitate  the  safe  and  rapid 
oomUistion — if  bum  they  must--Kif 


I  the  contents  of  any  one  compartmont, 
'  rather  than  risk  the  contents  of  other 
compartments,  tlirough  accumulated 
heat,  by  denying  to  the  flamea  from  a 
portion  ignited  a  safe  and  free  exit  by 
a  recognised  clmnnel.  To  tliis  end  a 
sulhcieut  shaft  should  bu  constructed 
from  the  oeOinir  level  of  each  compart- 
ment (which  ordinarily  would  prove 
'  an  excellent  means  of  ventilation)  for 
the  purpose  of  discliarging  the  fire, 
so  to  speak,  harmlessly  up  Um  chinm^. 
The  condition  of  each  compartment 
would  l>e  the  reverse  of  an  ortlinary 
brick  oven,  which  is  constructed  to 
aoenmulate  intense  heat  without  the 
slightest  risk  to  Its  surroundingiX 
whereas  the  nrrangement  under  con- 
sideration wouldprovide  compartments 
stnioturaUy  as  non-inflammable  as 
ovens,  with  the  ever-present  means  of 
disclmrging  instantaneously  accidental 
fire,  whereby  accumulated  heat  would 
be  rendered  impossibla. 

Paints.— (1)  Various  substances 
have  been  proposed  as  fireproof  coat- 
ings for  the  protection  of  woods  em- 
ployed for  buuding  purposes,  but  most 
of  them  have  been  abandoned  as  being 
either  too  costly  or  not  sufficiently 
durable.  The  following  invented  by 
YUdi  and  ffliambeck,  seems  to  snooeed. 
The  pfdnt  ooosists  of  20  lb.  finely  pul- 
verised glass,  20  lb.  finely  pulverised 
porcelain,  20  lb.  any  sort  of  stone  in 
powder,  10  lb.  celeined  lime,  and  80  lb. 
water  glass  (silicate  of  soda),  such  as 
usually  found  in  commerce.  The  solid 
elements,  having  been  powdered  as 
finely  as  poerible  and  thai  sifted,  are 
moistened  and  then  intimately  mixed 
with  the  water  glass.  This  yields  a 
mass  of  syrupy  ooosistenoe  that  may 
be  employed  lor  pahiting  either  alone 
or  mixed  with  colour,  such  as  Veoetian 
red,  Indian  red,  oxide  of  iron,  yellow 
ochre,  sienna  and  umber.  The  addition 
of  the  lime  gives  a  certain  nnetoosity 
to  the  mass  for  whitewashing,  and  ite 
coiijl)ination  w-ith  the  silicic  acid  of  the 
soluble  glass  serves  to  bind  the  other 
materisu  together.  The  proportions 
of  the  different  elenieiits  above  men* 
tioned  may  bo  diaugod  save  that  of  the 
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water  gleas,  which  must  remain  con- 
stant. These  elements  may  even  be 
replaced  one  by  another ;  but  it  is 
always  well  to  preserve  the  lime.  In- 
stMa  of  the  euioate  of  soda  (eoluhlo 
gbw  of  aoda)  soluble  glass  of  potash 
might  be  used,  but  the  fornit^r  is  less 
expenaive.  The  coating  is  applied  with 
a  hni8h,a0  other  paintaare.as  uniformly 
as  pt>sj*ible  over  the  surf;w;o  to  he  pro- 
tected. The  ftr8t  c«it  hardens  imme- 
diately, and  a  second  one  may  be 
applied  6  hours  or  more  afterwards ; 
two  are  sufficient. 

(2)  Take  of  common  lime,  freshly 
slaked,  of  hydraulic  lime,  and  of  sili- 
dons  or  argillaoeous  matter  (sand  or 
pulverised  slate)  equal  parts  ;  to  which 
atld  cows'  milk  in  nufficient  quimtity  to 
give  the  whole  when  thoroughly  mixed 
the  proper  oonsirtency  for  laying  and 
spreading  with  the  ordinary  brush. 
Any  desired  cnltiuring  matter  may  be 
added.  The  addition  of  glue  or  rosin 
may  in  some  oases  be  of  value.  The 
proportions  may  vary  considerably,  but 
those  above  ^ivcn  are  considered  to 
produce  the  best  result. 

(3)  20  lb.  asbestos  powder,  5  lb. 
lime,  5  lb.  aluminate  of  soda,  15  lb. 
silicate  of  s(Hla.  Add  any  colouring 
material  as  required,  as  described  in 
(1),  and  the  necessary  amount  of  water 
to  make  it  of  a  consutency  tliat  oan  be 
used  with  a  brush  as  a  paint. 

(4)  Two  suh-sUuces  are  in  general 
use  for  the  purjHj.se  of  protecting  wood 
against  combustion,  viz.  zinc  chloride 
ami  .s(»,]a  siliaite.  Both  of  these  h;ive 
certain  drawbacks.  A  paint  (x>usistiug 
of  sine  chloride  volatilises  when  the 
material  on  which  it  is  spread  is  heated 
or  expo.sed  to  flame  and  its  vajiours 
are  unsupportable  by  human  beings. 
It  would  therefore  be  difficult,  if  not 
alto^jjether  imijos.sible,  to  enter  wooden 
(IwejlinLTs  jKiinted  with  zinc  salt  when 
on  tire,  and  thus  the  salvage  of  furni- 
ture, etc.,  would  be  obstructed.  The 
water-glass  paint,  on  the  other  hand, 
is  liii)>le  to  >)c  washed  Il^^'ay  when 
exjxised  to  raiu  or  other  watery  intlu- 
enoes.  Sieburgur  therefore  recalls  to 
mind  two  fireproof  compositions  which 


I  were  formerlv  in  mndi  use.   The  one 

is  a  saturated  aqueous  solution  of  3  lb. 
alum  and  1  lb.  copperas,  with  which 

I  the  wood  is  twice  painted ;  after  drying 
a  solution  d  copperss  in  which  pow- 

I  derod  clay  is  suspended,  is  brushed 
over  the  alum  layer.  Tlie  other  pro- 
tective paint  is  a  mixture  of  1  lb.  sul- 
phur, 1  lb.  clay,  and  6  lb.  copperas, 
Bpresd  as  powder  over  wood  pronously 
washed  with  a  solution  of  glue.  (*X)ing. 
Poly  tech.  Jl.') 

(5)  Hountford's  paint  oonsbts  of 
asbestos  ground  and  reground  in  water, 
potash  or  soda  aluminate,  and  potash 
or  soda  silicate.  When  it  is  to  be 
exposed  to  the  weather,  it  is  combined 

I  with  oQ,  driera,  and  gummy  matters, 
and  in  some  cascs  with  sino  oxide  or 
barytos. 

(6)  It  is  found  that  a  most  eflhettve 

composition  for  fireproofing  exterior 
surfaces  may  be  formed  by  slaking  a 
j  suthcient  quantity  of  freshly  burned 
I  quicklime  of  the  best  grade,  and  when 
j  the  slaking  is  complete  thwe  ii  added 
'  such  an  amount  of  skim -milk,  or  water 
I  in  its  absence,  as  will  make  a  liquid 
of  theoonsistanc^ofcream.   To  every 
I  10  gal.  of  this  liquid  are  added,  sepa- 
rately and  in  powder,  stirring  con- 
stantly, the  following  ingredients  in 
the  order  named :  2  lb.  aumi,  24  os. 
subcarboiiate  of  potash  or  commercial 
potash,  and  1  lb.  common  salt.  If 
.  white  paint  is  desired,  no  further 
I  addition  is  made  to  the  liquid,  though 
the  whiteness  is  found  to  be  improved 
by  a  few  oz.  plaster  of  Paris.  Lamp- 
I  black  has  the  eflect  of  giving  a  number 
of  shades  from  slate-colour  to  black. 
Whatever  tint  is  used,  it  is  incor- 
ponvted  at  this  statue,  and  the  whole, 
'  after  being  strained  through  a  sieve, 
I  is  run  through  a  paint-mill.  When 
I  ready  to  apply,  the  paint  is  heated 
nciirly  to  the  boiling  point  of  water, 
and  is  put  on  in  its  hot  condition. 
It  is  found  that  the  addition  of  a 
quantity  of  fine  white  ssnd  to  this 
composition    renders    it    a  valuable 
covering  for  roofs  and  crumbling  brick 
walls,  which  it  serves  to  protect. 
Testito  Kbriot.— Several  pre* 
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parations  for  rtnflering  textile  and 
other  iutiammable  fabrics  ineombust- 
ible  and  pnwtloally  fireproof  were 
introduced  bj  Ifftrtin  and  Teamr,  of 
Paris.    The  com  posit  ions  are  of  an 
inexpen«ive  miture,  and  capable  of  j 
rendering  incombustible  all  kinds  of  ' 
mndilj  inflammable  sub^tanceB,  such  \ 
as  woven  and  other  fal)ric«  of  cotton 
and  other  fibrouH  materiaLn,  paper, 
printed  or  otherwise,  including  bills  j 
of  exchange  and  othor  McaritiM,  wood-  I 
work,  theatrical  scenery,  straw,  etc. 

(1)  The  first  composition,  which 
may  be  applied  to  all  kinds  of  fabrics,  | 
witooat  deteriorating  them  in  any  I 
way,  consists  of  sulplmte  of  ammonia  ■ 
(pure),  8  lb.  ;  carbonate  of  ammonia, 
2*5  lb.  ;  lK)racic  acid,  3  lb.  ;  borax 
(pare),  1 '  7  lb.  ;  starch,  2  lb. ;  water,  I 
100  lb.    It  Ls   simply   necessar)'  to 
steep  the  fabrics  in  a  liot  solution 
composed  as  above  until  they  have 
become  thoroughly  impregnated,  after  | 
which  they   are   dniincd  and  dried 
sufficiently    to   <'uaV»le   them    to  1k' 
ironed  or  pre<9t>ed  like  ordinary  starched 

(2)  A   second  composition,  to  }ye 
used  for   theatrical  scenery  (or  the 
mounted  but  uujiaintod  canvas  to  be  i 
wed  for  this  pturpoee)  and  alao  for  | 
woodwork,  furniture,  door  and  win<lo\v 
frames,  etc.,  is  to  V>e  aj)plie<l  witli  ,i 
brush  like  ordinary  pauii.    It  is  com-  i 
poaed  of  boncic  aoid,  6  lb. ;  hydro-  { 
chlorate  of  ammonia  or  sal-ammoniac, 
15  lb.  ;  |x)ta.sh  felspar,  5  lb.  ;  gelatine, 
1-5  lb.  ;  size,  50  lb.  ;  water,  100  lb.  ; 
to  which  ia  added  a  auffleiHit  quantity 
of  a  suitivble  calcareous  substance  to 
give  the  com|x)aition  sufficient  body 
or  cousisteucy. 

(8)  A  third  oompoaition,  to  be  need 
for  coarse  canvaa  or  iraflfMV,  cordage, 
Ptraw,  and  wood,  is  appliofl  by  immer- 
sing the  articles  therein  or  by  imbibi-  i 
tiol^andeon■bt■of  boTMiioadd,  61b. ; 
hljdrochlorate  of  ammonia  or  sal-  ' 
ammoniac,  15  lb.  ;  borax  (pure),  8  lb. ; 
water,  100  lb. 

(4)  A  fourth  oompontiou,  applicable 
to  aU  kinds  of  paper,  whether  printed 
or  not,  including  securities,  books,  etc., 
2 


is  forinetl  of  sul[)hate  of  ammonia 
(pure),  8  lb.  ;  Ijoiucic  acid,  '6  lb.  ; 
bomx,  1*7  lb.  ;  water,  100  lb. 

The  solution  is  to  be  placed  in  a  vat 
hejvte<l  to  1*J2^  F.  (50"  C)  at  the  end 
of  the  paper-making  macliine,  and  the 
paper  as  it  leaves  the  machine  is  passed 
through  the  solution  in  this  vat,  so  as 
to  be  completely  impregnated  tliere- 
with,  after  wliich  it  is  ilried  u|K)n  a 
warm  cylinder  and  then  wound  on  a 
reel.  If  the  paper  be  in  sheets  or 
printe<l,  it  is  simply  immersed  in  tlie 
above  heated  solution,  spread  out  to 
dry,  and  afterwards  pressed  to  restore 
the  glaze  destroyed  oy  the  moisture. 
The  above  conifxvsitions  ensure  a  dcf^'ree 
of  incouibustibiiiiy  without  precedent 
as  r<^ards  the  preservatiou  of  the 
materials  to  mwh  they  are  applied. 
The  pnijxjrtions  of  the  several  ingre- 
dients are  given  lis  examples  only,  antl 
may  be  varied  as  found  necessary  in 
practice. 

(5)  The  '  Manufiicturers'  Review  * 
tmnslatea  from  Hfiger  the  following 
directions  for  preparing  astarcli  paste, 
impregnation  with  ^raieh  rendm  a 
fabric  incombustible  :  10  lb.  calcined 
and  j)ulveris«d  bones  are  treated  with 
50  lb.  hut  water,  to  which  6  lb.  con- 
centrated sul|Auric  add  are  gndvallr 
added.  The  mixture  is  well  stirred, 
and  left  to  stand  2  days  in  a  warm  spot, 
being  stirred  from  time  to  time  ;  100 
lb.  (nstilled  water  are  then  added,  and 
the  liquid  filtered.  5  lb.  sulphate  of 
magnesia  ( Ep?*om  salts)  are  dissolve*!  in 
15  lb.  distilled  water,  the  solution  is 
added  to  the  first,  and  oanstie  ammonia 
is  added  till  the  liquid  smells  of  it.  The 
precipitate  is  thn>wn  on  a  linen  filter, 
pressed,  dried  in  a  moderately  warm 
plaoe,and  rubbed  to  aver}-  fine  powder. 
Of  this  powder,  2  lb.  are  mixed  with 
exactly  1  lb.  tungstate  of  soda,  6  lb. 
wheat  starch,  and  a  little  indigo  blue  to 
imparia  bluish  tint  to  the  powder.  In 
order  to  use  this  powder,  it  is  stirred 
up  with  a>)out  t\rice  its  weight  of  cold 
water,  and  enough  hot  water  is  then 
added  to  produce  a  p^latinous  liquid,  in 
which  the  fabrics  that  are  to  Ijc  ren- 
dered incombustible  are  steeped. 
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(0)  An  old  recipe  for  rendei^  <9ot- 

ton  goods  uninflammable  is  to  add  to 
the  Htorch-size  16  lb.  bomx  fw  ereiy 
1000  lb.  size. 

(7)  To  render  hdiee*  dotbing  unin- 
flammeble  it  has  been  proposed  tliat 
the  materials  should  be  sized  with 
starch  coutaiuiii^  ammonia  sulphate,  j 
»  mixture  of  pho.sphorio  and  borado  , 
•flid,  or  in  acwne  uu^os  tuugntate  of  sodix. 
Some  experiment.s  of  Professor  Gintl 
led  iiim  to  recommend  ammonia  alum 
•nd  ImMfulphite  of  aoda,  both  of  them 
vwy  MMap,  as  suitable  substances  for 
the  purpose.  ('NeueGewerl^eZeituug.') 

(b)  The  Abb6  Maurau  proposed  to 
nndflr  textile  fiifarioa  of  various  Unds 
uninflanunalde,  without  aflfoeting  their 
colour,  suppleness,  ntrength,  or  wearing 
quahties,  by  treatiug  them  with  a  pre-  , 
paratiiHi  of  borax,  sulphate  of  aoda^ 
and  borado  acid,  combined  in  suitable 
projwrtions.    (*  Revue  Indust.') 

(9)  Tremaux  stated  that  a  more  or 
lees  oonoentrated  solution  of  sulphate 
of  potassium  and  alum  applied  to  tex- 
tile fabrics  prevent.-*  th«Mn  from  flaming 
(not  from  burning  witliout  flame), 
when  a  light  is  appued  to  them,  and  is 
in  this  respect  as  good  a  preservative  as 
ia  to  be  met  with.  (*  Comptea  Rendus.') 

(10)  Ch^-Luasac  proposed  to  saturate 
tissues  with  ammoniani  oarixmate. 
Chevalier  used  this  salt  in  oonjunction 
with  hnimx.  FucIih  recommends  the 
use  of  sodium  silicate  (soluble  glass),  j 
Versmann  and  Oppenheim  employed 
ammonium  phosfwate  alone,  and  with 
sal-ammoniac,  armnoniuni  sulphate, 
and  sodium  tuugsiate.  Abel  impreg-  i 
nated  tissues  with  lead  rilujate,  fiivt  | 
soaking  them  in  leu^l  acetate,  and  then  I 
immcrsini:^  in  a  solution  of  srKlium 
silicate,  aud  riming.  The  following 
solutions  havebeen  successfully  applied 
for  rendering  tissues  incombustible: 
(<i)  A  mixture  of  sixlium  tungstate 
solution  of  26*^  Tw.  and  3  per  cent, 
sodium  phosphate  ;  (h)  6  lb.  alum,  2  lb. 
borax,  1  Ih.  s(Hlium  tungstate,  1  lb. 
dextrin*?  jli^-solveil  in  soap  w^ift'r  ;  (r) 
5  lb.  aluui,  It  lb.  ammonium  piiospliate, 
100  lb.  water  ;  (<£)  3  lb.  borax,  2}  lb. 
Epsom  salts,  20  lb.  water ;      8  U». 


ammoBiuin  eulphate,  2)  lb.  ammoiiiiifli 

carbonate,  3  lb.  lx>racic  acid,  2  lb. 
borax,  2  lb.  starch,  100  lb.  water. 
('Indust  Blat.') 

(11)  Hoeemann  takes  m  eolation  of 

calcium  chloride  at  22^  to  40^  Tw.,  or 
in  iU  place,  aluminium  or  magnesium 
chlorides.  He  adds  hydrochloric  acid 
in  the  {)ro)M)rtion  of  1  lb,  aeid  to  75  or 
100  lb.  of  the  solution,  and  stirs  into 
the  liquid  10  t^>  30  lb.  {>otato  starch. 
The  liquid  is  heated  to  boiling,  and  6  lb. 
steatiteL  previously  stirred  up  in  1 
water,  ii  added .  While  contmuing  Uxa 
heating  and  agitation  there  are  a*lde<l 
1  lb.  ammonia  sulphate  dissolved  in 
I  gal.  water,  8  lb.  potash  silioate  dk- 
solved  in  30  lb.  water,  and  lastly  5  IK 
soda  or  lime  bisulpliite.  The  stirring 
and  heating  are  maintained  for  |  hour 
after  the  addition  of  all  the  materiab. 
Thus  is  formed  a  whitish  gelatinous 
mass,  which  may  be  usetl  like  starch  or 
dressing.  Artides  saturated  or  coated 
with  tms  mixture  are  iminflamraatfab 
A  more  simple  composition  may  be  ol^ 
tained  by  adding  potato  starcb  to  a 
solution  of  calcium  chloride  at  49^  Tw., 
and  heathig  to  167<*  F.  (76<>  C.)  ; 
having  well  stirred  and  continued  to 
heat,  1  or  2  j>er  cent,  of  soluble  silicate 
of  potash  is  added,  and  the  liquid, 
wUeh  is  alkaline,  is  nentraUeed  lijy 
addition  of  an  add  or  add  salt.  ('Mon. 
Prod.  Chim.') 

(12)  Protochloride  of  manganese,  33 
per  cent. ;  phosphoric  add,  20  per 
cent.  ;  boric  acid  or  borax,  10  per 
cent.  ;  chloride  of  magnesium,  12  per 
oent.  i  chloride  of  ammonium  or  sul- 
phate of  magnesia,  25  per  cent.  Tbrn 
materials  are  immersed  for  6-8  hoora 
in  this  solution  at  the  temperature  of 
ubulUtion.  They  miickly  beoome  im- 
prt^ated  with  double  salts,  insoluble 
in  water,  and  the  incrustations  that 
are  formed  effectually  protect  tho 
materials  treated  against  {ire.  When 
exposed  to  a  quick  hre,  th^  carbonise, 
but  produce  no  flame,  (nof.  M^m»> 
kclmnn.") 

(14)  One  formula  is  to  dissolve  three 
parts  by  weight  of  borax  with  '2\  partH 
of  sulphate  of  msgnesia  in  20  parts  of 
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Wftter.    The   fibres  of   Ilia   bhnm  | 

soaked  in  this  solution  become  cmtcd 
with  a  thin  film  of  borate  of  maguoeia  , 
ivIiUli  Ib  inaolaUe  in  hot  or  ooM  water  ' 
and  well  resista  fire.   Another  prepara- 
tion is  a  mixture  of  1  part  of  sulphate 
of  ammonia  with  2  parts  of  sulphate  . 
of  limo.   A  douUe  sulphate  results,  ' 
whidi  has  the  property  of  ro^bting  fire, 
and  of  yielding,  when  brought  to  a  high 
beat,  volatile  ammonia,  which  tends  to 
smother  flame.  I 

(14)  Curtains^  lo  Btmder  Fiir^proof,  ' 
In  40  parts  of  warm  water  mix  and  \ 
dissolve  8  parts  borax  and      parts  i 
msgnesfom  sulphate.    Rinse  or  ooat 
the  fabric  with  this  mixture. 

(15)  Clothctf  Firt'proof  Wash  for. — 
4  puits  borax  and  3  parts  Epsom  salts,  > 
miiad.  with  8  or  4  pvts  warm  water 
to  1  part  of  the  combined  substances,  ' 
is  an  excellent  fireproof  wafh  for 
clothes.  It  should  be  used  immedi- 
ately  after  preparation.  | 

^Qcombustible  Paste  Boards  | 

and  Plates. — By  the  employment 
of  asbestos  Nagel  has  produced  au  en- 
tirely incombustible  paste-board  in  the  j 
lollowiiig  manner :   A  thin  paste  is  j 
made  from  200  jxirti^  of  oxide  of  zinc 
and  100  parts  pulverised  asbestuu ;  this  , 
is  spread  out  upon  a  metallic  web.  i 
The  man  is  rolled,  and  after  drying 
the  plate  is  smturated  with  a  strong 
solution  of  chloride  of  zinc,  after  which  , 
it  is  passed  through  the  rollers  a  second  ! 
time.    By  thin  treatment  oxychloride  , 
of  zinc  is  pro<luced.    The  moisture 
causes  the  formation  of  a  Uttle  rust 
upon  the  iron  wire,  by  reason  of  which 
the  substance  adheres  firmly.  The 
plate  is  again  dried  and  another  time 
saturated  with  chloride  of  sdnc ;  the 
whole  is  left  in  this  state  so  that  oxy- 
chloride may  form,  after  which  the 
plate  is  immers.  d  in  water  for  one  or 
two  days,  whereby  all  the  acid  is  re-  i 
moved.    The  plate  is  then  washed 
and  thereby  receives  its  desired  flexi-  { 
bility.    Such  plates,  manufactured  in 
this  manner,  will  absorb  water,  but 
may  be  made  impermeable  by  saturat- 
ing them  with  a  silicate  and  caseine. 
Tliese  plates  may  also  be  pr^Mured 


n  another  manner.   Nagel  has,  for 

instance,  replaced  the  chloride  of  zinc 
bv  other  metallic  chlorides  and  sulphate 
of  alumina,  la  plsos  of  the  oxide  of 
sine,  magnesia,  lime  and  gypsum  may 

be  used.    For  the  covering  of  roofs, 

C'  '  ts  of  the  laht-uamed  material  have 
made  impermeable  by  an  addition 
of  801^,  whereby  an  insoluble  combina- 
tion of  the  fatty  aeid^  with  lime  and 
alumina.  Plates  preuared  according 
to  NsgeVe  formula  will  protect  wood 
against  danger  of  injury  tf  fire,  as  was 
proved  by  the  following  experiment : 
A  box  2*36  in.  long,  158  in.  broad 
and  1*18  in.  high,  and  onl^  0*30 
in.  thick  niiuU;  of  plates  of  this  kind, 
was  placed  for  5  minutes  lietween  the 
fiames  of  two  Bun.sen  burners  with- 
out any  damage ;  a  paper  enclosed  with- 
in it  had  not  even  turned  brown. 

Ayl>e*ito8  iri  hho  a  constituent  of  a 
coloured  coating  prepared  by  Wendt 
and  Herid;  its  eomposition  is  ss 
foUoirs :  Colour  (oxide  of  lead,  copi>er 
or  manganese),  15  parts  ;  linseed-oil, 
12  ;  silicate  of  soda,  50  ;  asbestos,  talc 
and  kaolin,  15  ;  water,  8. 

WritinffKatoriala— (l)AresUy 
incombu-tiule  paxper,  without  a  fire- 
proof ink  would  be  a  very  valuable 
article  in  many  businesses,  and  for 
many  purposes  of  every-day  life,  but 
if  it  can  V>c  supplemented  hy  a  fireproof 
ink,  its  value  will  be  enhanceil  tenfold. 
Halfpenny  prepared  his  paper  in  the 
usnsl  manner  from  a  pulp  consisting 
of  v^etable  tiVire,  a.sl>ej*toH,  alum,  and 
borax,  in  or  al)out  the  following  pro- 
portions :  Vegetable  fibre,  1  lb.  ; 
asbestos,  2  lb.  ;  borax,  ^  lb. ;  and 
alum,  J  lb.  The  vegeUible  fibres  are 
minutely  divided,  and  treated  in  the 
manner  usual  in  the  production  of 
ordinary  paper;  the  asoestos  is  also 
divided  as  much  a-j  fwissible,  and  the 
two  are  tlicu  intimately  mixed  with 
the  alum  and  borax  in  a  sufficient 
quantity  of  water  to  make  a  pulp  of 
the  requisite  oon-i-'tt'ney,  which  is 
then  mH<ie  into  paper  by  any  of  the 
well-known  processes.  The  propor- 
tioiis  given  may  be  varied  to  suit  tlie 
quality  and  nature  of  Uie  desired 

u  2 
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product,  and  also  to  aoit  tiie  diflRsrent  |  lamplibM^  and  Tarnish  are  to  be  eab- 

qualities  of  the  raw  materials.    Thus  stituted. 

the  invcTilor  Hay."*  he  has  made  incom-  (4)  Paper  made  of  pure  asl)e:<tos  re- 
bustiblc  pa(>er  iii  which  the  pruportioiu  :  eista  a  high  touiperalurc  withuul  mate- 

01  the  ingredients  varied  from  60  to  70  rkl  alteration.  An  ammoniacal  sola* 
parts  of  Aj^be^toM,  aud  from  30  to  50  .  tion  of  nitrate  of  aQver,  coloured  with 
parts  of  flax  or  other  ve^etjiltlo  fil>re,  a  little  Indian  ink.  will  preserve  a  legi- 
with  only  2^  per  cent,  each  uf  alum  ^  blu  copy  when  written  with  on  the  a»- 
and  borax.  He  proposes  to  use  in  I  bestos  paper  mentioned  above,  and 
some  cases  silicate  of  Hoda,  in  order  to    8ubjecte<I  to  e<troDg  heat. 

ensure  hardneH8  and  coherence  in  the  (6)  A  free-flowing  ink  for  writing 
uubtitaQce  of  the  paper  after  it  has  ou  fireproof  paper  with  an  ordinary 
been  acted  upon  by  fire.  In  order  to  j  metallic  pen  may  be  obtahied  bjosing 
obtain  a  paper  of  ffrmt  strength  ai^  i  5  partA  dry  chloride  of  platinum  l^Uk 
flexibility,  the  nheetsi  may  l>e  made  of  15  of  oil  (if  la%'endt'r.  If)  of  Chinese  ink, 
liueu  or  other  woven  fabric,  aud  coated  and  1  of  gum-arabic,  adding  thereto 
on  both  sides  with  the  inoombustiblo  '  64  of  water.  When  the  paper  is  ignited 
paper.  The  firepr(X>f  ink  for  u-^e  in  after  l^eing  written  upon  with  this  ink, 
writingorprintingonthe  infombustible  the  platinum  ingredient  causes  the 
paper  is  made  of  the  following  tsub-  writiug  to  appear  transparent,  and,  as  a 
stances :  Graphite,  22  dr. ;  copal  or  oonsequeDce,  it  is  olauned  tliat  sodl 
other  rc^inou?*  gum,  12  gr.  ;  fulphate  writingas  has  become  black  or  illegible 
of  iron,  2  <lr.  ;  tinct  ure  of  nutgalls,    will  bcc<jme  rt»dily  legible  again  during 

2  dr.  ;  and  sulphate  of  indigo,  8  dr.  \  the  process  of  heating  the  paper. 
These  materials  are  mixed  together  ;  Ooloors  for  painting  may  also  benuide 
and  boiled  in  water,  the  graphite  of  fireproof  by  mixing  commercial  metallio 
course  being  reduced  to  an  imf)alpnble  colours  with  the  chloride  of  platinum 
powder.  This  ink,  which  b^des  .  and  painters'  varnish,  adding  au  ordi- 
Mmg  fireproof  is  said  to  be  tiMoIublein  nary  aquarelle  pigment  to  streogthen 
watw,  is  black  under  ordinary  circum-  !  the  "covering  power"  of  the  ooloar. 
8tanc<»  ;  but  when  coloured  inks  are  These  firoyinwif  paints  or  coloun^  can  be 
desired,  the  graphite  is  replaced  by  an  j  easily  used  in  the  same  manner  as  the 
earthy  or  mineral  pigment  of  the  oommon  water  oolours,  and  it  is  claimed 
desired  colour.  I  they  will  resist  the  destrncUfe  influ- 

(2)  Pircpr<Mif  paper  was  prepared  by  enceof  great  heat  quite  an  successfully 
L.  Frobeen  by  bleaching  choice  aiibestos  ,  as  the  fireproof  printing  and  writing 
fibres  with  sulphurous  acid,  and  addhig  <  inks  just  referred  to. 

S  percent,  of  ground  wooil-fiVjre  with  Extinguishing  Compounds.— 
bwax  or  glue- water,  and  u  «  irked  into  (1)  8  lb.  carbonate  of  noda,  4  lb.  alum, 
paper ;  it  can  be  nicely  smootiicd,  aud  .  3  lb.  borax,  1  lb.  carbonate  of  potash, 
u  said  to  resist  a  white  glow  heat.        and  24  lb.  siBoate  of  soda  solutioo  are 

(3)  The  '  Chemiker  ZeitttOg'  gives  I  mixed  together  ;  1|  lb.  of  this  mixture 
the  following  nnxles  of  preparing  in-  is  added  to  each  gal.  of  water  when 
combustible  writiug  and  printing  paper  I  required  for  use.  The  object  is  to 
which  appear  worth  attention :  The  '  oover  evefything  with  a  firqiroof  film 
best  asbestos  is  treated  with  a  prepare-  {  or  deposit. 

tion  of  permantratvate  of  |X)tnsh  and  (2)  A  committee  of  the  Polytechnic 
then  with  sulphuric  acid ;  U6  [tor  cent,  i  bociety  of  Munich  issued  a  report  on 
of  this  asbestos  is  mixed  with  5  per  I  the  means  to  be  adopted  for  eztin* 
cent,  of  wood-pulp  in  water  containing  guixhing  burning  petroleum.  This 
borax  and  trlue.  A  fireproof  writint;-  states  that  since  ronrontrated  water 
ink  is  made  by  mixing  Indian  ink  of  ammonia  evolves  a  great  amount  of 
and  gum  with  chloride  of  platinum  |  gas  when  heated,  and  this  gas  is  un* 
and  oil  of  lavender ;  for  printing-ink  :  able  to  sustain  the  combustion  of  any 
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■ttbBtMioe,  it  may  be  eoserted  that  i 

petmlpum  will  not  continue  to  burn  j 
even  in  a  room  Hlled  with  atmospheric 
air  wherein  a  considerable  proportion 
of  ammonia  gas  is  preeent.   The  plaoe 
where  the  petroleum  is  stored  niunt 
be  broken  up  into  compartmeitt.-',  so  jvs 
to  limit   the  bulk.     The  ammonia  ^ 
water  must  contain  at  least  10  per  ■ 
cent,   of  the    gas.     The  propoaed 
method  of  employing  the  agent  is  to 
keep  a  bottle  full  of  it  on  each  ca<jk  ; 
the  bottle  and  its  contents  would  re>  i 
main  intact  till  fire  caused  the  destruc- 
tion of  the  one  and  the  lilx'tation  of 
the  other,  no  that  there  would  be  uo 
loea  ezoept  when  needed* 

(3)  The  now  well-known  fxttncteur 
introduced  by  Sinclair  is  a  %'osKel  fdled  ' 
with  water  charged  with  carbonic  acid  1 
gM  under  great  preeiure. 

(4)  Foster  introduced  an  exttncteur 
in  the  form  of  ap)rtal)le  pump,  which  ' 
can  draw  a  coutinuoud  water  hupplv  i 
from  any  aouroe»  and  aaturato  it  with  | 
carbonic  acid  under  preawire  btfore 
emitting  it  in  a  jet. 

(5)  The  carbonic  acid  is  produced 
deoompoeing  a  carbonate  by  an  add. 
If  Bulphuric  acid  Ix;  poured  on  a  solu- 
tion of  soda  carbonate,  violent  effer- 
Tcscence  takes  place,  because  the  latter  i 
oonsisto  of  carbonio  acid  gM  combined  ! 
with  sodium  oxide ;  the  stronger  acid 
(sulphuric)  displftcea  the  weaker,  and 
iU^elf  combiner  with  the  sodium  oxide 
to  form  aoda  iulphate,  eettang  free  the  I 
carbonic  add  in  a  gaseous  rorm.  If 
thi«  occurs  in  a  close  veA»*el,  the  car- 
bonic acid  accumulates  with  iucreaaiug  , 
prcflsure.     In  exUneteun,  dilftrent  I 
means  are  adopted  for  liberating  the 
sulphuric  acid  when  action  is  t<j  take 
place,    in  biucluir's,  a  strong  metalhc  . 
veasel  ia  nearly  filled  with  ioda  car- 
bonate solution,  the  acid  being  kept  in  ' 
a  stoppered  bottle  in  the  midst  of  t  he 
■olution.     For  use,  the  bottle   is  ; 
broken,  with  conaequent  liberation  of  . 
the  acid  and  generation  of  the  gas,  , 
which  is  let  out  by  a  tap  and  tulie. 
In  Merryweather's,  the  acid  is  kept  in 
a  bottle  with  a  loosely-fitting  stopper,  . 
and  for  use,  the  wlu>le  a|^iaratut  ia  j 


momentarily  invertetl,  thus  imuring 
the  acid  into  the  .-iolution  ;  in  this  way, 
fragments  of  gkvss  from  the  Ijottle  are 
avoided.  In  Shaud  and  Mason's,  the 
add  bottle  in  fardien  by  a  weight 
falling  upon  it,  an<l  |)rovisi()n  is  ma<le 
for  ^training  back  broken  glass  from 
the  outlet  pipe.  The  Babcock  extin- 
guisher haa  a  solution  of  bicarbonate 
of  s(Mla  in  water,  and  a  suitable  quan- 
tity of  .sulphuric  acid  in  a  Iea<l  Hask. 
To  cause  the  apparatus  to  act,  the  lead 
flask  is  turned  over  by  a  handle,  which 
precipitate^^  the  acid  into  the  soda 
solution.  ('arVK)uic  acid  is  at  once 
generated  in  large  enough  volume  to 
cause  a  pressure  that  will  discharge 
the  whole  contents  through  the  nozzle. 
The  (quantities  are  acid  5  parts,  soda 
6  parts,  by  weight. 

(6)  Dumas  discovered  that  water 
saturated  with  alum  has  superior  value 
in  extinguishing  fires — a  value  sup- 
posed to  be  due  to  the  coating  it  gives 
to  objecte  wet  with  it,  which  prevents 
contact  with  the  oxygen  of  the  air,  and 
thus  diminishes  the  rapidity  of  the 
combustion. 

(7)  A  solution  of  pearlssh  in  water, 
thro\vn  upon  a  fire,  extinguishes  it 
instantly ;  the  proportioti  is  -1  oz., 
dissolved  in  hot  water,  and  then  poured 
into  a  bucket  of  common  water. 

(8)  Fire  Extinfjxii»hinrf    Fluids. — 

(1)  Make  a  solution  of  \  |»irts  of  crude 
calcium-chloride,  1  part  salt,  and  15 

water.   This  can  be  kept  in  a 
I  and  is  applied  by  a  hand-pump. 

(2)  Vienna. — 4  parts  ammonium  sul- 
phate, 1  part  ferrous  sulphate  (cop- 
peras), dissolved  in  25  parts  of  water. 

(3)  Munich. — Common  salt,  43  per 
cent.  ;  alum,  19-5  ;  Glauber's  salt,  5  ; 
soda,  3*5  i  water-glass,  6*6  ;  water, 
22-8. 

(9)  Fire  Extinguuhitig  Poicdtr. — 
3  parts  bicarl>onate  soda,  1  Glauber's 
salts,  4  uarts  common  salt,  1  port  cal- 
cium cbWidc,  1  part  sodium  silicate. 

(10)  If'ind  Ormade  (Urging  MaU- 
rial. — The  grenatles  are  thin  gloss 
bottles  containing  a  solution  of  tal- 
ammoniac  or  borax  with  caldum 
chlmde  in  water. 
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Fire-proofing — Fireworks. 


(11)  R^ainffuiakiing  Bentene  and 
Petrotettm  Pira.  —  («)  The  u»e  of 

ammonia  for  i\\U  puqiose  wa«  proposed 
by  a  comoiittee  of  the  Polytechnic 
Sooielj  at  Monieh.  Q)  A  mooh 
cheaper  and  more  eawy  aooeesible 

extinc;uiaher  is  ordinary  ammoniacal 
gaa-liquor  of  6=^-6°  Tw.  *Thia  was  tried 
with  the  greatMl  miooen  to  extinguish 
a  fire  of  a  most  formidable  kind  which 
euddenly  broke  out  in  a  tnr  dintillery. 
The  heat  of  the  tire  causes  a  large 
disengagement  of  owbtoil  dioxide  and 
■ulphurcttcil  hydrogen,  beodae  em- 
moniacnl  p\s  wthI  steam.  The  use  of 
gas-liquor  (to  l)e  well  settled  and  stored 
in  closed  boilers,  with  suitable  piping 
and  forcing  power,  etc.)  lia«  been 
strongly  recommended  for  oxtinguish- 
ing  fires  in  cotton  mills.  ('Jl.  Soc. 
Chem.  lud.') 

(12)  Never  try  to  extinguish  akero- 
iene  fire  with  water.  Smother  the 
flames  with  blankets  or  rugs. 

Extinguishing  Chimney  Hret.— Re- 
duee  the  dnught  up  the  chit  iti'  y  as 
much  as  po5wil)le,  by  closing  door^  and 
windows  ;  then  put  some  handful  of 
common  fine  salt  on  the  fire,  and  place 
a  sheet  of  iron  or  a  stout  board  in 
front  of  the  fireplace  to  stop  the  in- 
gresHi  of  air.  Burning  salt  produces 
uiui  iutic  acid  gas  which  is  a  good  ex* 
tingutsher  of  fire. 


Fireworks. 

{Set  qUo  EzPLoaivKS,  btc.) 

Therk  are  a  few  important  rules  of 
pcneml  application  tliat  may  first  be 
referred  to,  as  they  have  a  oearing  on 
obtaining  suooessful  results,  without 
risk.    The  first  is  that  the  varioua 
ingredients,  when  it  is  htated  that 
tliey  must  be  in  fine  powder,  must  be 
prsetically  as  fine  as  flour,  and  for 
amateurs,  it  is  best  to  huy  thorn  in 
this  condition  rather  tl»an  attempt  to 
reduce  them  by  pestle  and  mortar  or 
grinding.   Should  anytfaiiig  requira  to 
be  reduced  to  powder  care  nmst  be 
observed  to  lincerUiin  if  it  is  a  substance 
that  can  infiame  or  explode  by  heavy 
friot&m.    Coloured  fire  or  star  compo> 
sitions,  many  of  them,  arc  liable  to 
this,  potjvs.sium  chlorate,  also  sulphur 
being  (Uways  risky  substances.  Even 
thenrtetion  between  the  stopper  and 
neck  of  a  glass  Iwttle  has  l»t>oTi  known 
to  cause  accidents.    It  is  quite  possible 
to  avoid  friction  between  hard  stones, 
metals,  or  aoofa  aubatanoaa,  and  fit 
should  be  made  a  rule  never  to  let 
it  occur.    With  snch  n  substance  as 
charcoal  it  docs  not  matter  of  course, 
but  there  are  few  substances  whidi 
may  be  considere<l  always  safe  under 
such    conditions,    therefore    let  the 
manufacturers  of  the  various  sub- 
stances  produce  them  in  powdered 
form.    Another  detail  is  as  to  mixing. 
Let  this  l>e  done  thoroughly  well  or 
thiit  couuuon  event  with  amateur  fire- 
works, a  mias-fire  or  partial-firing,  may 
be  frequently  expected. 

The  three  principal  materinls  of  the 
art  of  pyrotechny  are  nitre,  sulphur, 
and  ehwooal,  with  fllinga  of  iron,  ateel, 
copper  and  sine,  and  rosin,  camphor, 
lycopodium,  etc.  Gunpowder  is  used 
either  in  Tain,  half  crushed  or  finely 
ground,  for  difl^Brent  purposes.  The 
longer  the  inm  filings,  the  brighter 
red  and  white  sparks  they  give  ;  tlioee 
being  preferred  which  are  made  with 
a  coane  file  and  quite  finee  from  nut. 
Steel  filings  and  cast-iron  borings  omi- 
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tain  carbon,  and  afford  »  vecy  brilliant 
fire,  with  wavy  radiations.  Copper 
filings  give  a  greeniah  tint  to  flame  ; 
tlMMe  of  BDO,  »  fine  blue  oolonr ;  the 
sulphide  of  antimony  gives  a  less 
greenish  blue  than  zinc,  but  with  much 
smoke  ;  amber  affords  a  yellow  fire,  as 
nell  ee  oolophony  end  ooDunon  sslt, 
but  the  laat  must  be  very  dry.  Lamp- 
black produces  a  very  re<l  colour  with 
gunpowder,  and  a  innk  with  nitre  in 
eauMM.  It  oerree  lor  unking  golden 
fboweni.  The  yellow  uand,  or  glisten- 
ing mica,  communicates  to  fireworkn 
golden  radiations.  Verdigris  imparts 
»  pale  green  ;  sulfate  ol  copper  and 
sal  ammoniac,  a  pehn-trtM^  ^reen. 
Camphor  yields  a  very  wliit<j  tlarae 
and  aromatic  fum^,  which  mask  the 
bed  emdlol  other  substenoea.  Bensoin 
«nd  stonx  ere  used  also  on  eooount  of 
thor  agrewihlc  odour.  Lycopodium 
bums  with  a  ruse  colour  and  a  magui' 
fioent  flame. 

Iran  tools  must  never  be  used  in 
making  fireworks  of  any  kind  as  they 
are  liable  to  throw  out  sparks  when 
striking  against  a  hard  stony  aubaftanoe, 
besides  which  the  sulphur  used  would 
injure  the  in)n.  Wtx)d,  braaa  or  Cop- 
per tools  may  be  used. 

SbektttB.— Of  all  fireworka,  rackets 
are  among  the  most  effective.  The  in- 
gredients, for  these,  t)ie  apparatus 
employed,  and  the  detail  of  the  manu- 
faoture  of  them  may  be  oonaidered  the 
foundation  of  all  firaworin,and  to  make 
them  well  involves  the  same  principles, 
and  requires  the  same  caution,  as 
maldng  all  others. 

Size*. — Tlie  siw  of  rockets  is  indi- 
cated hy  ounces  or  pounds  ;  thus  we 
lay,  an  eight*ounce  rocket,  a  pound 
racket,  and  so  on  ;  by  this  expraesion 
it  fai  not  meant  that  tibe  rockets  weigh 
so  much  as  their  name  indicates  but 
that  the  bore  or  cavity  will  just  suffer 
n  leaden  bullet  of  that  weight  to  pass 
down  them.  For  example  a  pound 
rocket  will  admit  a  Ir-adpii  hiillt't  that 
weighs  a  pound.  Kockets  may  be  made 
ai  any  aiae  fnm  1  os.  up  to  60  or  more 
pounds. 

Bocketa  are  generally  given  numbers 


for  sixes,  No.  1  to  6,  thene  being  ^  oz., 
f  in.  bore  ;  1  oz.,  ^  in.  Ijore  ;  2  oz., 
I  in.  i  4  OS.,  I  in.  ;  8  os.,  1  in.  ;  1  lb., 
Hin. 

Cases  or  Cartridges. — These  may  be 
made  of  any  kind  of  stiff  thick  pai>or, 
either  cartridge  paper,  brown  paper,  or 
what  ia  equally  good  and  muoh  cheaper, 
namely,  common  bag-cap  paper.  To 
roll  up  the  cases  you  inust  have  a 
smooth  round  ruler,  or,  as  it  is  called, 
a  former,  usually  hfaas  tube,  exactly 
the  size  of  the  cavity  of  the  rocket. 

lin  length  for  the  sizes  ju.st  given 
would  be  about  9  in.,  12  in.,  16  in., 
16  in.,  16  in.,  18  in.  The  amateur 
will,  however,  do  well  to  confine  him- 
self to  about  the  2-oz.  rocket  to  begin 
with.  To  prepare  the  case  lay  a  sheet 
of  the  paper  upon  a  slab  of  date,  marUe 
or  glass,  and  paste  -1  or  f>  in.  along  the 
end  of  it,  leaving  the  rest  of  the  sheet 
of  paper  without  paste ;  then  roll  it 
smooUdy  over  the  former,  dry  end 
first,  until  the  whole  b  rolled  up,  when 
of  course  the  paste  will  stick,  and  a 
thin  case  will  be  formed.  Keep  rolling 
it  along  the  slab  with  the  handi,  in  the 
same  way  as  a  rolling-pin  is  uaad,ior  two 
or  three  minutes,  until  thevarious  folds 
of  the  paner  set  close  and  tight  to  each 
other ;  then  put  on  another  sheet  in 
the  same  way,  and  so  on,  till  the  case 
is  thick  enough.  Thin  is  known  by 
the  measurement  across  it.  If  the 
former,  without  the  case,  measures 
five  parte,  when  the  case  ia  upon  it  they 
must  measure  together  eight  jmrts. 
That  is,  the  paper  must  be  rolled  on 
tm  it  ronns  a  case,  the  thickness  of 
the  sides  of  which  are  a  trifle  more 
than  one-third  of  the  thicknosx  (»f  the 
former.  The  length  of  the  rocket-case, 
ami  ccmaequently  the  width  that  the 
sheeta  of  brown  paper  are  to  be  cut 
before  pasting  varies  with  the  size  of 
the  rockets ;  in  small  rockets  the 
length  of  the  case  may  be  aix  timea  the 
diameter,  in  larger  rotdketa  four  or  five 
time-*  is  .suflRcient,  When  the  case  has 
proceeded  thus  far  it  is  to  be  "  choked  " 
while  yet  damp,  that  is,  to  be  con- 
tracted in  diameter  neu-  one  end,  and 
for  this  purpose  a  simple  contrivance 


Digitized  by  Google 


FiBswoBKB!  KociketB. 


il  requisite,  called  a  «  hokiiij»  conl,  and 
also  the  former  is  made  with  a  hole 
drilled  at  one  end,  and  a  second  joint 
made  to  fit  on  by  means  of  a  wire  pro- 
jecting at  one  end  of  it,  and  which  fit* 
into  the  hole  of  the  former,  Fig.  167. 
To  choke  the  case,  draw  Uie  former 
partly  out,  until  you  can  see  about  1 
in.  of  the  inner  cavity  of  the  ca«e, 
then  put  on  the  second  joint  (the  wire 
of  which  fits  into  the  hole  of  the 
former),  and  pass  this  on  untfl  its  end 
is  aV)out  A  in.  within  tlie  case,  leaving 
a  space  of  about  }  in.  between  the  two 
joints  occupied  by  the  wire  alone. 
Then  going  to  an  apparatiu  rimflar  to 
that  dbown  in  Fig.  168,  turn  the  ooid 
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onoe  round  the  ooae  where  the  cavity 
is,  put  the  foot  upon  the  treadle,  whicli 
ti^'htens  the  cord  and  squeezes  the 
paper  case  at  the  point  required.  That 
it  may  8(jueeze  it  equally  and  neatly 
on  all  si(ic-<,  tho  cfi»p  should  be  hold 
in  the  hands  and  moved  up  and  down 
upon  the  cord  until  the  operator  sees 
that  it  is  sufficiently  and  properly  com- 
pressed. Lot  it  be  observed  tluit 
although  the  choking  apparatus  used 
by  the  firework  maker  is  represented 
and  aboTealladed  to^  yeit  totheamateur 
it  is  by  no  nicanw  iifco^.-vtry.  What 
will  do  quite  as  well  is  a  tliin  cord, 
fastened  at  one  end  to  »  staple  in  the 
wall,  and  by  the  other  tied  round  the 
waist  of  the  operator  ;  !i8  he  may  lean 
hack,  of  course  the  cord  would  be 
tightened,  and  the  desired  purpose 
aocompUahed.  When  the  case  is  suffi* 
ciently  compressed,  it  is  tied  with  two 
or  three  turns  of  strong  striug.  The 


case  is  now  complete,  except  that  the 
part  of  it  where  it  is  choked  is  perhaps 
rather  rough  and  vneten  inside ;  this 
must  be  compressed  down,  for  mnch 
of  the  effect  of  the  rocket  will  depend 
upon  the  perfect  regularity  on  this  part, 
as  it  is  through  thenolelert  by  the  wire 
in  the  middle  of  the  choke  that  the  fire 
Is  aftenvards  to  issue.  To  comprees 
this  |iart  properly  a  mould  is  necessary. 

The  Rocket  Mould  is  represented  in 
Fig.  169.  It  consbts  of  a  solid  foot  of 
wood  ;  up<n\  the  centre  of  this  stands 
a  short  cylinder  about  ^  in.  high,  and 
exactly  of  the  size  of  the  mould,  to  be 
placed  over  it,  as  afterwards  described  ; 
this  short  cgrlinder  has  a  shoulder 
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above,  and  terminates  in  a  round  top. 
Out  of  the  middle  of  the  t<»p  is  a 
tapering  tliick  brass  wire,  projecting 
some  inchse  upwards,  as  is  seen  in 
Fig.  170.  The  whole  is  so  arranged, 
(hat  when  one  of  tlio  nowly-made 
cases  is  put  upon  tlie  wire  and  forced 
down,  the  wire  fills  up  the  ehoke-hoto, 
the  round  top  fits  into  the  .small  parts 
of  the  case  Ijelow  the  choke,  the 
shoulder  of  the  cylinder  bears  the  ex- 
treme end  of  the  ease,  and  the  short 
cylinder  agrees  in  size  with  the  out- 
Hide.^  of  the  case.  Tliere  fits  over  this 
(case  and  all)  a  strong  wooden  or  metal 
tube ;  so  that  it  is  seen  that  there  is 
no  cavity  anywhere,  except  the  inside 
of  the  rocket  cn,«?e,  and  even  in  this  a 
thick  wire  runs  up  to  nearly  the  top 
of  that  part  of  the  case  where  the 
composition  is  rammed,  or  nearly  |  of 
the  w'hok'  case  from  the  choke  upwards. 
The  wire  above  mentioned  is  called 
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An  rooketo  musfc  be 

placed  in  the  mould  to  be  filled,  aa 
well  OH  to  smooth  and  consolidate  tho 
part  choked.  With  the  mould  are 
med  zwnmen,  Fig.  171,  formed  of 
hard  wood,  of  the  ahape  of  a 

9 pop-gun  stick  ;  th^ie  ram- 
mers being  rather  less  than 
the  diuMtflr  of  the  esrity, 
and  having  a  hole  bored  up 
their  centre,   in   order  to 
admit  the  piercer.    It  is 
erident  that  there  mmt  be 
*  complete  mould,  piercer, 
and  one  or  more  rammers 
Fm.  ITL  for  evejT  size  rocket.  If 
it  fa  denred  to  ornament  it 
in  any  way,  or  cover  it  with  white 
paper ,  this  must  be  done  before  okok- 


Okarffing.^Thib  next  prooeH  after 
dijying  the  oaaee  ie  to  oheige  them 
with  the  rcquimte  compoflition.  T^ut 
the  cases  in  the  mould  with  the  piercer 
in  it^  end  pat  maaoA  oompoaition  in 
to  fill  about  1  in.  of  the  caee ;  then, 
taking  the  rammer,  ram  it  down  with 
three  or  four  strung  blows  with  a 
nallet.  Then  put  in  tbe  atme  quan- 
Uty  of  compoBition  again,  and  ram 
that  down  in  the  same  manner,  and 
so  on  tiU  the  case  is  tilled  to  the  top 
of  the  piercer  and  one  diameter  above 
it.  Tlien  sepaimte  some  of  the  central 
fold.x  of  tho  ]^«jH»r  wliich  it  has  l>een 
observed  are  not  ported,  and  turn  them 
down  imon  the  oompoaition,  nmming 
them  down  hard  upon  it,  or,  what 
will  do  as  well,  put  in  a  piece  of  paper 
as  wadding.  When  this  is  rammed 
down,  and  firm,  bore  with  a  bfaaa 
bra<lHwl  three  or  four  hdes  tlirough 
it.  Th&se  holes  serve  to  make  the  re- 
quisite communication  between  two 
parts  of  the  rocket.  Or,  having  diarged 
the  case,  take  some  common  potters* 
clay  in  dry  powder,  and  ram  it  down 
Imrd  upon  the  top  of  the  composition, 
then  bore  a  hole  tlirough  it  about 
^  in.  diameftar,  which  will  allow  of 
the  necesMiiry  oonnection  between  the 
pimmed  composition  and  the  ttyn  in 
the  head  or  pot  of  the  rocket. 
/VMntN^r.^The  rocdset  ia  now  sup- 


poeed  to  be  oloeed  at  one  end.  It 

only  retjuirerf  to  be  primed  at  the  other 
♦ind,  and  that,  it  will  l)c  oVwervod,  is 
the  end  which  was  choked,  wiiich  is 
atill  open,  and  whieh  haanliolepaoring 
up  it  which  the  piercer 
occupied.  To  prime 
it,  fill  up  the  hole  with 
koee  gunpowder  made 
into  a  stiff  paste  with 
very  weak  grim  Avater, 
and  paste  a  piece  of 
touch-paper  over  it. 

Another  method  of 
priming  is  to  use  a 
piece  of  quick-match 
{dseoi'ibed  further  on) 
and  insert  it  as  Fig. 
172.  The  blue  paper 
in  such  a  cahc  need  not 
be  touch -paper. 

Pot  or  //end.— The 
rocket  being  then 
charged,  the  head  or 
pot  moat  be  fixed.  The  pot  la  a  paper 
case  made  upon  a  wooden  former  turned 
cylitulrital,  alKjut  4  inches  in  length, 
and  a  shade  laiver  in  diameter  than 
the  exterior  of  the  rw^et  caae.  Ttk9 
some  tfakk  brown  paper,  and  out  it  in 
strips  large  enough  to  go  twice  round 
the  former  ;  paste  and  roll  as  for  the 
case,  then  pinch  one  end,  and  a  cylin- 
der of  paper  will  be  thus  m:ule  which 
should  fit  nicely  over  the  clay  end  of 
the  rocket.    There  should  now  be 


Fio.  112. 


Aa.  Its. 


Flo.  1T4. 


fixo<l  uprin  the  pinched  end  a  conical 
cap,  made  upon  a  former  of  corneal 
shape  Uke  Fig.  178.  Fig.  174  ehows 
the  completed  pot  and  oonioal 
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ready  to  reoebe  the  stan.  Thftoonicftl 
Qfrp  by  cleaving  the  air  aMbts  the 

rocket  in  riflinR  into  it. 

/wxifiiVij?.— Loading  the  pofal  wiUi 
stars  is  all  that  now  renuiiiiB  to  be 
done  to  com  i  >1  etc  the  rock  e  t .  A  J-lb. 
rocket  should  carry  a})out  1  oz.  of 
store.  Weigh  out  the  proper  quantity 
of  tstars  and  mix  them  with  meal- 
powder,  6perte  to  1  part  fine  charcoal; 
fill  up  the  pot,  and  glue  it  Bccurely 
over  the  clay  or  upper  end  of  the  rocket 
case. 

jSWeftv.— Next  fasten  the  stick  to 

the  rocket  V'V  two  strings,  as  seen  in 
any  of  the  Figures  176  to  179*  the  sticks 


rocket  elieks  are  3  fL  long,  by  |  in. 

Hquare,  and  w>  on  for  other  various 
sizes.  The  weight  and  the  length  of 
the  stick  mint  be  aueh,  that  wlian 
tied  on,  the  rocket  shall  balance  on 
the  finger,  at  a  point  about  1  in.  from 
the  part  choked. 

Compontumi. —Tiim  briUiaoflgr  of 
the  rocket  d^Mnda  upon  the  composi- 
tion in  the  cases,  and  great  care  is 
required  in  the  mixture  of  the  ingre- 
dients, which  should  be  well  dried  and 
carefully  sifted  through  a  hair  meve 
before  mixin^^.  For  a  |-lb.  rocket,  to 
12  oz.  of  fialtpetre  add  6^  of  charcoal 
and  4  of  sulphur  ;  or 


Wm,  Its. 


being  previously  prepared  of  proper 
length  Mid  aise,  aa  follows:  The 

umaller  ones  are  easily  and  Iwftt  mr\<l<> 
of  those  laths  callotl  hy  bricklayers 
double  latliH,  aud  the  larger  ones 
pantile  laths ;  but  any  slip  of  deal, 
white-wood  or  pine,  will  answer  the 
purpose.    2  lb.  rockets  re<]uire  8tick« 
9  ft.  long,  1  in.  square  at  top,  and 
rather  more  than  ^  in.  square  at 
bottom.    1-lb.  rocket  sticks  are  6  ft. 
6  in.  long,  f  in.  square  at  top  and 
I  in.  at  bottom.    8-oz.  rocket-sticks 
are  6  ft.  6  in.  long,  |  in.  aquare  at 
top,  and  3  in.  at  bottom.    4-oz.  rocket 
sticks  are  4  ft.  G  in.  lontj,  ^  in.  by 
I  in.  at  top,  and  i  in.  square  at  lx)ttom. 
2-oK.  rooket  aticka  are  8  It.  6  in.  long, 
^  in.  at  top,  I  in.  at  bottom.  1-oe. 


Fio.  178. 


.1. 


Fro.  179. 


the  proportions  are :  Saltpetre,  4*  lb.  ; 

I  d()K\vo<xl  charcoal,  1  lb.  12  oz.  ;  sub- 
limed sulphur,  I  lb.  Powder  aepap 
ratoly,  and  mix  with  the  hand  or  ft 

j  wooden  spoon.  Saltpetre  increanea 
the  rapidity  of  the  fire,  whilst  sulphur 
retards  it,  and  the  charcoal  emits 
those  volumes  of  sparks  which  form 
the  golden  tnin  of  an  ascending  rocket. 

This  composition,  it  will  V>e  noticed, 
is  without  gunpowder.  If  it  is  desired 
to  add  powder,  as  is  the  common  prac- 
tice, a  good  composition  is  saltpetre, 
1  \h.  \  tine  cliarcoal.  ^  lb.  ;  meal-piw- 
der,  'i  oz.  ;  sulphur,  J  lb.  These 
quantities  would  be  just  about  correct 

'  to  fill  two  )-lb.  rocket>«.    The  compo. 

'  sition  is  usuaUy  put  in  diy,  but  to 
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•void  dust,  it  can  Ui  just  Blightlpr  effect  ;  but  iM-iiif^  larger  they  rtHjuire 
moiHtened  with  methyiftted  qiirity  if  |  to  ))e  used  in  lar^n  r  riK'kets,  tlic  ^  lb. 
desired .  I  size  licing  the  siuaUedt  that  id  adapted 

Pyrotechnic  and  Socket  '  for  thiR  purpose. 
Stan. — ^The  stars  that  are  used  oa  There  Ik  another  and  exceedingly 
decorations  to  the  ditierent  sjwcicf*  of  beautiful  dt-i  omtion  for  rocket-heads 
fireworks  are  of  various  kinds,  sizes,  which  is  adled  golden  rain.  Thia  is 
ADd  shapes,  according  to  the  purpose  by  no  means  a  difficult  thing  to  tneke. 
for  which  they  are  intended.  Some  small  ptiper  cases  are  medeebottt 

The  ordinary  rf>cket  stars,  which  are  2  in.  long  and  of  the  size  of  goosecjuillB  ; 
called  "brilliant"  or  "bright,"  are  ,  these  are  filled  with  a  sparkling  corn- 
made  in  small  cubes.  Their  composi-  |  poaition  and  primed  with  wetted  gun- 
tioii  is  motstened  with  gum  water,  powder.  They  are  placed,  mouth 
end  while  nioiHt  flattene<l  to  the  tliick-  downwards,  in  tlie  head  of  the  rocket, 
ness  re<{uired.  It  is  then  scored  or  and  art-anged  in  such  a  manner  tliat 
cut  across  with  a  knife,  and  allowed  to  they  uiAy  all  l*e  ignited.  At  the 
dry.  When  dry,  it  can  be  easily  |  bursting  of  the  rocket,  they  will  de- 
broken  up  into  cu>M>8  at  the  places  scribe  a  series  of  beeutiful  rii^ete  ol 
where  it  was  divided  by  the  knife,    sparkling  fire. 

Tailed  stars  are  also  made  in  the  same  !  Common  BriUiaiU  Stars. — Nitre, 
ynif  and  of  the  tame  siie.  |  16  pirts ;  eul|^ur,  8 ;  sulphate  of 

Koman-candle  stars  are  small  atitiiuony,  1  ;  nical-pDwdcr,  3.  Let 
cylinders  of  composition  made  of  a  all  the  ingre<lients  lie  in  as  tine  a  pow- 
nze  proportioned  to  that  of  the  case  ,  der  as  possible  ;  and  having  carefully 
oat  of  which  they  are  to  he  thrown.    {  weighed  out  the  quantitiee,  mx  them 

Colour^  rocket  stars  are  raadn  hy  thoron^^hly.  Next,  take  some  weak 
driving  the  coloured  composition,  gum  water  made  by  dissolving  2  oz. 
slightly  moistened,  into  small  cases,  ^  of  gum-arabic  in  a  pint  of  warm  water, 
which  go  under  the  name  of  pill-box  \  Spread  the  star  oompoaition  upon  a 
cases.  If  the  star  is  tf)  consist  of  one  1  piece  of  zinc  plate  or  slate,  and  add  to 
colour  f)nly,  thchc  pill-ltoxes  are  oj>en  it  a  little  of  the  gum  water  at  a  time, 
at  both  cutis,  and  a  piece  of  quick-  taking  care  to  stir  the  composition 
mateh  is  piaoed  between  the  eomnosi-  about  well  till  all  the  moisture  is 
tion  and  the  inside  of  the  pill-lx)x,  equally  diffused.  It  is  not  necessary 
and  allowed  to  project  alxiut  A  in.  that  this  comjwsition  shouM  be  made 
beyond  each  end  of  it.  When  tired,  ,  wet,  but  only  something  like  brown 
these  stars  bum  at  both  ends  at  the  j  sugw  in  moistness,  so  that  it  will  hind 
same  time,  and  so  pn)ducc  a  great  well  when  pre.'^secl  together.  When 
amount  of  fire  in  proportion  to  their  this  is  sufficiently  done,  roll  or  press 
size.  j  the  composition  into  a  flat  sliape  like 

If  it  is  required  to  make  stars  eon-  a  thialE  panoske,  and  make  it  as  square 
sisting  of  more  than  one  colour  (in  as  possible.  It«  thickness  should  be 
which  case  they  are  called  "  cliange-  |  about  \  in.  Take  a  blunt  knife  spa- 
able  stars  ")  the  pill-boxes  are  left  |  tula,  and  with  it  score  the  composition 
ojpen  at  one  end  omy.  The  oomposi-  across  both  ways,  so  that  it  is  divided 
tion  is  thus  prevented  from  burning  |  into  a  number  of  little  cubes, 
at  more  tlian  one  of  its  surfaces  at  a  TaHed  Stnrn. — These  stars  arc  not 
time.  These  stars  generally  contain  i  moistened  with  plain  gum  water,  but 
two  colours ;  the  pQl-boxes  are  half  \  with  a  mixture  <n  gum  water  and  Un- 
filled with  one  coloured  composition  seed-oil.  The  gum  water  should  l»o  of 
and  the  remaining  space  is  filled  witli  the  strength  given  aljove,  and  should 
another.  These  changeable  stars  burn  .  be  made  quite  hot  by  placing  the 
much  longer  than  the  others,  and  bottle  which  contains  it  m  a  jug  of 
therefore  produce  a  more  besutif ul  bcMling  water.   When  it  is  sufiksiently 
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hot,  to  Bwwy  8  08.  of  gum  water  add  i 

1  oz.  of  lioiteed-oil.  Sluike  the  bcjltle 
iiU  these  are  thoroughly  mixo<l,  and  no 
oil  can  be  aeeu.  Use  the  moiateuiug 
fluid,  while  hot^  in  the  nme  manner 
as  directed  above  for  brilliant  atara. 
The  following  is  tlie  compoaition  for 
tailed  stani :  Nitre,  16  parts  ;  meal- 
nowder,  12 ;  antimony  sulphide,  8 ; 
fine  charcoal,  4^  ;  sulphur,  4. 

Cof mired  Stars. — These  require  con- 
siderable care  in  their  preparation,  the 
heauty  of  thor  performanoe  depending 
entirely  upon  the  aniform  hneness, 
the  intimate  union,  and  the  dryness 
of  their  ingreilieuts.    The  various  pre- 
parations  which  enter  into  their  oom- 
poMtion  should  always  be  kept  ready 
for  use  in  fine  dry  powder,  preserred 
in  well-corked  or  stoppered  bottles. 
The  pQl-bozes  for  coloured  stars  are 
made  in  the  following  manner  :  Pro- 
cure a  piece  of  straight  iron  rod,  12  in. 
long,  and  |  to  J(  iu.  in  size  ;  the  usual 
site  for  this  nrmer  is  abcnit  ^  in. 
Now  cut  some  cartridge  paper  into 
stripi^  altout  8  in.  wide,  Jintl  9  to  10  in. 
long  ;  paste  these  strips  all  over,  and 
roll  them  round  the  iron  rod  closely 
and  nsatly.   When  this  is  done,  re- 
move the  case  thus  formetl  from  the 
roii  without  tearing  or  breaking  it, 
and  set  it  aside  to  dry.   Whsn  dry  it 
will  be  very  hsrd  and  stUT.   It  can 
then  be  cut,  l)y  uieiina  of  a  very  sharp 
knife,  into  little  leugtha  of  ^  iu.  each. 
These  lengtlis  are  the  open  pill-boxes, 
into  which  the  componitiou  is  to  be 
rammed  for  atlnun'd  rocket  stars.  In 
order  to  accomplish  the  tilling  of  these 
cases  with  the  least  amount  ox  trouble, 
procure  a  piece  of  stick,  of  a  conve- 
nient leu«;th,  and  of  such  u  size  round 
that  it  will  pass  easily  into  the  pill- 
boxes, and  with  a  short  groove  cut  in 
the  side,  sizfficient  to  allow  it  to  pass 
the  quick-match  without  injuring  it. 
Next  take  a  small  piece  of  quick- 
match,  about  1}  in.  long,  and  |)ass  it 
through  the  pill-box  in  such  a  manner 
that  it  may  project  Kn'ond  eacli  end 
about  it  iu.    The  composition  pressed 
with  toe  stick  into  these  boxes  is 
always  aUghtly  moistened;  and  by 


this  means,  when  once  dry,  will  noi 

bo  liable  to  he  nliaken  outagMn.  The 
fluid  employed  for  moistening  these 
coloured  compositions  is  a  solution  of 
shellae  in  methrlated  spirit  of  whie. 
Care  must  be  taken  not  to  make  thc^c 
compositions  wet.  A  very  slight 
moisteuing  is  suthcient  to  make  them 
bind  wdl  when  pressed  into  their 
cases. 

Crimson  Stars.— (a)  Chlorate  of  pot- 
ash, 24  parts  ;  nitrate  of  strontia,  32 ; 
oalmnel,  12 ;  sulphur,  6 ;  shctUac  in 
fine  powder,  6  ;  sulphide  of  copper,  2 ; 
fine  charco«il,  2. 

(6)  Chlorate  of  potash,  12  parts; 
nitrate  of  strontia,  90 ;  sulphur,  11 ; 
charcoal,  2  ;  antimony,  2  ;  mitotic,  1. 

(c)  Nitrate  of  Htrontia,  72  ;  sulphnr, 
20  ;  gunpowder,  6  ;  ooal-dust,  2. 

Rote'-coUmred  ^Sltort.— Chlorate  of 
potash,  20  parts ;  carbonate  of  strontia, 
8  ;  cjilotnel,  10  ;  shellac,  2  ;  sulphur, 

3  ;  hue  charcoal,  1.  The  advantage  of 
tlis  composition  is  that  it  is  not  at  all 
liable  to  suffer  from  damp  in  winter. 
The  carbonate  of  strontia  is  a  salt  not 
absorbent  of  moisture  like  the  nitrate, 
and  is,  moreover,  always  to  be  had  in 
a  state  of  fine  powder. 

Green  Stars,  —{a)  Chlorate  of  potasli, 
20  pai  ts  ;  nitrate  of  Viaryta,  40  ;  calo- 
mel, 10  ;  sulphur,  8  ;  sheUac,  3  ;  fine 
charooal,  1 ;  fused  sulphide  of  copper, 
1. 

(6)  Nitrate  of  Inryta,  42  parts  ;  re- 
algar, 2;  sulphur,  8  :  lampblack,  1. 

(c)  Chlorate  of  potash,  28  parts ; 
nitrate  of  baiyta,  12;  sulphur,  16; 
mastic,  1. 

Pedt  Rose-coloured  Stars. — Nitrate 
of  strontia,  8  parts  ;  chlorate  of  potash, 

4  ;  hulphur,  3  ;  sulphide  of  antimony, 
2.  Take  especial  care  tliat  the  nitrate 
of  strontia  iised  in  this  formula  is  very 
dry. 

Pa^r  (in  t  n  Stars. — Nitmte of  liaryta, 
16  parts  i  chlorate  of  potash,  8 ;  sul- 
phur, 6  ;  antimony,  3. 

Yellow  Stars.  —  (a)  Chlorate  of 
potash,  20  parts  ;  bicarbonate  of  sodsi 
10  ;  sulphur,  5  ;  mastic,  1. 

(6)  Chlorate  of  potaali,  30  ;  dried 
soda,  12 ;  sulphur,  8. 


I 
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Oolden  YeBm  aeon.— Chlorate  of 

potaah,  20  parts  ;  nitrate  of  baryta, 
30 ;  oxalate  of  eoda,  15  ;  sulphur,  8  ; 
shellac,  4.  If  it  ia  Uiought  advisable 
to  gi^e  the  stars  made  firom  this  for- 

nmlaa  tailed  appearance,  add  one  part 
of  tine  cliarcoal.  The  compo8ition  is 
to  be  moistened  with  the  shellac  solu- 
tum.  The  stars  form  a  beautiful 
OODtrast  with  those  of  an  intense  blue. 

Bhtc  Stars. — (a)  Chlomteof  pota«h, 
•  8  parts  ;  sulphide  of  copper,  6  ;  Cher- 
tior'a  copper,  5 ;  sulphur,  4. 

(6)  Chlorate  of  potash,  12  parts ; 
Chertier's  copper,  6 ;  sulphur,  4  i  calo- 
mel, 1. 

(e)  Chlorate  of  potash,  16  parts; 

Chcrtier's  copper,  12 ;  calomel,  8 ; 
steariiie,  2 ;  Hulphur,  2 ;  shellac,  1. 
This  gives  a  most  iutense  blue. 

(d)  Chloimte  ol  potash,  20  pHta; 
carbonate  of  Oopptt,  14  ;  SUlphur,  12  ; 
ma-Htic,  1. 

(r)  Nitre,  12  parts  ;  sulphide  of  anti- 
mony,  2 ;  sal|»ar,  4 ;  lampblM^,  2. 
All  these  coraponitioiis  shoula  be  moist- 
ened with  gum  waU'r,  mul  in  (c)  the 
stearine  employed  mu^t  be  iu  hue 
powder. 

Violet  Stars. — Chlorate  of  potash,  9 
parts  ;  nitrate  of  strontia,  4  ;  sulphur, 
6  ;  carbonate  of  copper,  1 ;  caiumci,  1  ; 
BBHtie,  1. 

WkiU  5tor<.— Saltpetre,  9  parti; 
sulphur,  3  ;  antimony,  2. 

To  PrejxMTc  Chertier't  Copper. — Take 
any  quantity  of  oommoii  ralphato  of 
copper,  or  blue  vitriol,  and  dissolve  it 
in  as  little  water  as  possible  ;  then  take 
an  equal  quantity  by  weight  of  clilorate 
of  potash  and  sJso  diseolTe  in  as  litUe 
water  as  will  hold  it  in  solution.  Mix 
these  two  solutions,  and  boil  them 
gently  over  a  clear  fire  until  the  mois- 
tare  is  nearly  evaporated ;  then  dry 
tllia  green  precipitate  that  remains  by 
a  gentle  heat.  When  dry,  treat  it 
with  strong  liquor  ammouise  till  it 
dumges  to  a  deep  blue  colour ;  (hen 
lei  ^  dry  very  gradually  in  a  warm 
place.  If  tliiii  operation  be  properly 
performed  you  have  a  hne,  very  light 
blue  powdsr,  whioh  is  Chertier's 
ooppsr. 


To  Prepare  NUnte  tf  Strontia. — 

Procure  a  common  earthenware  pipkin, 
or  a  glazed  iron  fr}'ing-pan  of  a  con- 
venient size.  Into  this  place  nitrate 
of  strontia  in  rough  crystals ;  1  or  2 
lb,  will  Vk?  sufficient  to  prejv\re  at  a 
time.  Place  the  vessel  on  a  clear  fire, 
but  do  not  make  it  too  hot.    Now  boil, 

I  or  rather  stew,  the  crystals  in  their  own 
water  of  crystallisation.  Tlie  heat  will 
Boon  cau«e  them  to  nm  into  a  thick 
pulpy  masH.    When  in  this  sUite  th^ 

I  must  be  constantly  stirred,  or  upon  the 

'  evaporation  of  the  moisture  they  will 
resume  a  crystalhne  form.  Continue 
then  to  stir  it  with  a  stick  or  fiat  piece 
of  wood  until  the  moisture  is  driven 
off  by  the  heat,  and  the  wit  rcmmns 

'  in  the  condition  of  a  white  dry  sand. 
No  unprepared  strontia  can  be  used 
for  oohrared  stars  or  fires,  and  this 
operation  is  proper  also  for  the  pre- 
paration of  the  nitrate  of  Iwrj'Ui. 

Gtoldeu  Aain. — Golden  rains  are 
made  in  the  following  manner :  Fro- 
cure  a  piece  of  brass  rod,  the  diiiractcr 
of  which  i.s  ^  in.,  or  rather  less. 

i  The  length  of  the  former  may  be  <>  to 
8  in.   Cut  thin  brown  paper  into 

I  short  strips,  about  2  in.  wide,  and 
long  enough,  when  wrapped  round  the 
former,  to  make  a  case  whose  external 
diameter  shall  be  |  in.,  or  rather 
more.  The  former  should  have  a  small 
cup-shaped  hollow  cut  in  one  of  its 

1  ends,  into  which  the  paper  may  be 
turned,  to  form  a  dosed  end  to  the 

'  cases.  Paste  the  strips  of  paper  all 
over,  and  al»o  rub  some  paste  on  the 

I  former  ;  then  roll  the  paper  roimd  the 

I  former,  and  draw  it  out  so  as  to  leave 
its  cupped  end  \  in.  inside  one  of  tlie 
ends  of  the  case.  Pinch  in  the  paper 
that  projects  beyond  the  former,  and 
drive  it  down  with  a  tap  upon  tiie 
pasting  slab,  so  that  the  twisted  end 
is  pressed  into  the  cup  of  the  former. 
By  this  means  a  neat  and  secure  end 
is  obtained  for  the  cases,  whieh  maybe 
dipped  afterwards  into  warm  size  or 

'  glue.  If  a  little  red-lead  is  mixed  with 
tliin  .Mize,  it  will  solidify  much  more 
rapidly.  This  dipping  the  mds  the 
cases  intosiaesboiiki  not  bedooe  until 
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Uiey  are  dry  from  tho  paste.  For  fill- 
ing tlie  cuaea  a  tin  funnel  is  used  that 
wul  exactly  fit  into  tlie  mouth  of 
golden>miii  omss. 

The  compositions  employed  for  fill- 
ing  the  cases  are  the  following  :  (a) 
Meal-powder,  6  ports ;  nitre,  1 ;  ftie 
charcoiil,  2. 

(6)  Meal'powder,  8  parts ;  fineohar- 
coftl,  3. 

(e)  Saltpetre,  1  lb. ;  meal-powder,  4 
OS.  ;  sulphur,  4  oz.  ;  brass  dust,  1  oe.  ; 
nwdust,  2^  oz.  ;  giasH  dust,  6  dr. 

When  the  case  is  charged,  the  funnel 
muit  ba  ranoiTad,  and  the  space  that 
waa  ocenptad  bj  its  noiale  filled  with 
gunpowder  or  meal -powder,  niointened 
with  gum  water.  Tliis  will  prevent 
the  composition  from  bmng  shaken 
out  of  the  cases,  and  at  the  same  time 
lormathe  best  metlKxlof  pritniu^thetn. 
Take  care  that  tliis  ptwte  is  pressed 
well  into  the  mouth  of  the  oases,  and 
fills  them. 

Silver  Haiii. — (>t)  Sjiltpetre,  1  oz.  ; 
sulphur,  meal-powder,  and  antimuuy, 
each  2  oz.  ;  sal  prunella,  ^  oz. 

(6)  Saltpetre,  8  oc  ;  auljihiir,  2  oa. ; 
charcoal,  1  oz. 

(c)  Saltpetre,  1  lb. ;  antimony,  6 
oz.  ;  sulphur,  4  os. 

(d)  Saltpetre,  4oe.  ;  sulphur,  1  os. ; 
powder,  2  oz.  ;  st^el  dust,  ^  oz. 

Used  iu  similar  cases  and  treated  iu 
the  same  way  as  f/oldtn  rain. 

PortflTes.~The  portfires  used  for 
firin;:;  rorketa  and  fireworks  are  gene- 
rally ma^le  in  the  following  manner  : 
The  former  for  this  purj>oi>!e  sliould  be 
<^  braaa,  and  not  less  tlian  ^  in.  in 
diameter,  and  the  wire  for  filling  them 
not  less  than  |  in.  Portfire  cases  are 
usually  made  very  thin,  but  prepared 
in  predaelj  tlie  same  manner  as  golden 
rains,  and  are  aim  prime<l  in  the  same 
way.  The  following  are  the  compoHi- 
tioiid  usually  employed  for  portfires. 

(a)  Nitre,  6  psrta ;  aulphur,  2; 
mejil-|x)wder,  1. 

(6)  Salt  p.' I  Hi,  21b. ;  suiphiur,  3  lb. ; 
antimuuy,  1  11). 

(o)  Saltpetre,  ^  lb. ;  aulphur,  ^ 
lb.  ;  nicd  j«iw«ler,  1  lb.  ;  antimony, 
4  lb.  i  glass  dust,  4  uz. ;  brass  dust,  1  oz. 


Roman  Candles. — In  the  manu- 
facture of  these  fireworks,  the  following 
unportant  p(rfnta  nraat  ba  obaarvsdf 

namely,  to  have  a  composition  to  bom 
in  the  intervaln  between  the  stars, 
wliich  will  throw  a  jet  of  fire  uni- 
formly good  throo^out ;  to  hsTs 
star.H  of  tolerably  rapid  comlnistion. 
otherwise  they  will  not  be  ignited 
before  they  are  blown  into  the  air. 
and  to  have  the  ohai^  of  powder  for 
blowing  the  stars  regulated  to  s  great 
nicety.  The  former  for  the  cases  of  a 
2-oz.  candle  must  be  £in.  in  diameter, 
uid  18  in.  long.  The  osses  may 
be  made  of  brown  or  other  paper  as 
<k*sorilK.Hl  with  rocket  cases  and  the 
process  of  making  the  cases  ia  similar. 

CompotUicn  for  Boman  Candlet, — 
(a)  Nitre,  18  parts  ;  sulphur,  6  ;  fins 
charcoal,  7  ;  meal-powder,  4. 

(6)  Nitre,  Itt  parts  ;  meal-powder, 
8  ;  fine  charcoal,  6  ;  sulphur,  6. 

(e)  Nitre,  16  parts ;  meal-powder, 

11  ;  Hulphur,  6  ;  antimony,  4. 

The  second  of  these  {b)  is  the  one 
moat  employed. 

Roman-Candle  Stan.—ThB  brilliant 
stars  may  be  made  of  the  same  com- 
position as  that  giyen  for  rocket  stars 
of  that  kind.  H,  however,  a  whiter 
star  in  required,  use  the  following : 
Nitre,  18  parts  ;  sulphur,  10  ;  regulus 
of  antimouy,  8  ;  realgar,  6 ;  red-lead, 
4  ;  shellac,  1.  Yellow  Roman -candle 
■tars  may  be  mode  from  the  some 
formula  as  that  given  for  yellow  n>cket 
stars.  Green  Koman-caudle  stars  may 
be  made  from  the  formulas  given  for 
rocket  stars  ;  but  there  ia  also  another 
formula,  whii  h  produces  a  r.ither 
dee[>er  lint,  but  is  liardly  rapid  euough 
in  combustion  for  rocket  stars.  It  is 
the  following :  Nitrate  of  baiyta,  40 
parts  ;  chlorate  of  potash,  20  ;  odomeL, 

12  ;  sulphur,  12  ;  fine  shellac,  4  ;  fine 
charcoal,  1.  The  formulas  for  crimson, 
rose,  blue,  and  purpls  Roman-candls 
»U\rH  are  the  same  as  given  for  rocket 
starn.  In  onier  to  make  the  stars, 
moist/en  the  compositions  very  slightly. 
The  mould  in  which  these  stars  are 
shaped  is  a  bntss  tulje,  Fig,  lf<0,  of  a 
size  proportioned  to  tho  size  of  the 
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Roman-candle  caee,  and  is  gencmlly 
about  ^  in.  pmaller  in  it«  inner 
diameter  than  the  caiiie.  The  drift 
with  which  the  (imposition  is  pressed 
into  the  tube,  is  made  of  box-wood  or 
raetal,  and  tit.s  easily  into  the  tubular 
mould.  At  one  of  its  ends  ia  a  brass 
wire  point  nearly  |  in.  thiek.  Piece 
the  end  haviiivj  tlie  point  in  the  mould 
as  far  as  it  will  go.  It  will  leave  a 
sptce  at  the  end  uf  the  mould  unoccu- 
pied by  the  drift.  Press  this  empty 
end  of  the  tube  into  the  slightly- 
moistened  composition  until  it  in  filletl 
by  it,  so  tluit  the  drift,  being  driven 
down  upon  the  composition,  will  com- 
press it  into  a  firm  cylindrical  mass, 
mto  the  <«ntre  of  which  the  wire  point 
pojects.  When  the  star  is  thus  formed 
in  the  mould,  the  drift  must  be  with- 
drawn, reversed,  its  long  plain  end 
inserted,  and  the  star  pu.shetl  out. 
The  object  of  nmking  the  i<Uxr  hoUow 
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is  that  it  may  dry  and  harden  perfectly 
in  its  centre,  and  also  for  the  priming 

of  the  star,  which  is  effected  by  phu'ing 
a  httle  piece  of  ijuick-match  into  the 
hole  in  the  star,  and  allowing  it  to 
prefect  about  |  in.  above.  By  this 
meann  even  slowly-combustible  stars 
are  ignited,  and  ahnoht  every  cluiuce 
of  failure  is  avoideil.  This  priming, 
however,  should  not  be  done  until  the  | 
stars  are  to  Ix*  j>ut  int^)  the  cju-jes  at 
all  events  not  till  they  are  perfectly'  dry.  i 


Fig.  1  Si  showH,  in  section,  a  finished 
Htar  with  the  (juick-malch  in  it.  The 
matcii  projects  a  little  at  one  end, 
Qtdj  thia  being  the  end  which  the 
burning  composition  comes  to  first. 
The  projecting  end  lxHU)me.s  ignited, 

^  the  hre  passes  by  the  match  to  the 
gunpowder  beneath  the  star,  and  at 
the  name  time  igniten  the  star.  The 
explosion  of  the  |K)\vder  l)cnt!ath  the 

j  star  and  the  ignition  of  the  star  are 

I  simultaiieous,  consequently  the  star  is 
ejected  immediately  it  lights.  By  an 
older  methcxl  the  .>tar  hivd  to  bum 
partially  through,  while  it  lay  in  the 

I  case,  braore  the  powder  chaige  became 
ignited. 

The  next  thing  is  to  fill  the  case. 

I  Before  tilling  it,  introduce  a  little  clay 
to  the  bottom  of  the  case,  thus  form- 

!  ing  a  better  and  firmer  bottom.  This 
l)eing  done  properly,  put  in  the  first 
charge  of  powder  and  on  this  the  first 
star  (the  last  one  to  be  dischaiiged). 

'  On  the  top  of  this  put  a  charge  of 
composition  to  fill  about      in.  space, 

j  putting  it  in  in  two  lots,  and  pressing 
each  down  with  a  phun  ended  drift 

I  or  rammer  with  the  pressure  of  the 
hand  only.  On  top  of  this  put  one 
thickness  of  touch  paper,  its  purpose 
being  to  prevent  the  ezploeion  of  the 
chaige  of  gunpowder,  which  will  lie  on 
it  scattering  the  composition  beneath. 
On  this  touch  paper  put  the  second 
charge  of  gunpoww  then  the  star  and 
on  this  composition,  and  another  piece 
of  touch  paper.  The  last  thing  to  go 
in  the  case  is  a  cliarge  of  composition. 
A  strip  of  touch-paper,  twisted,  is  all 
tliat  u  needed  to  fire  the  candle, 
though  with  exhilntion  pieces  a  little 
meal-powder  paste  is  pressed  into  the 
mouth  of  the  case. 

An  important  detail  is  that  of  press- 
ing the  comj)osition  in  evenly,  so  that 
it  burns  at  a  uniform  speed.  It  should 
bo  weU  pressed  in,  but  not  sufBcient 
to  injure  the  ntarM.  A  still  more  im- 
jK>rtant  detail  ix'latcs  U)  the  charges  of 
powder  which  send  out  the  stars. 

These,  correctly  speaking,  should  vary 
with  each  star,  U  in),'  most  with  the 

firat  star  to  be  ejected  and  least  with 
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the  last  one  in  the  bottom  of  the  case. 
For  a  2-0/..  candle  the  quantity  of 
powder  (ordinary  sporting  powder) 
wfll  Tary  from  25  grains  for  the  cUr 
nearest  the  mouth,  the  one  to  first 
leave  the  case,  down  to  4  or  5  grains 
for  the  one  in  the  bottom  of  the  case. 
With  6  Stan,  atarting  from  the  mouth, 
the  quantities  may  be  20  grains,  S 
grains,  7  graiun,  6  grains,  5  grains,  i 
grains.  If  a  number  of  lioman  candles 
an  to  be  made,  measures  oould  be  made 
by  cutting  down  pill-lwxes  to  take  the 
exact  quantities,  the  quantity  being 
marked  on  each. 

Touchpaper. — Obtain  aome  thin 
blue  paper — not  so  thin  as  tissue  paper, 
but  thinner  tbiu  the  ordinary  blue 
paper  used  by  storekeepers  ;  brush  or 
■ponge  this  over  with  or  it  into  a 
weak  solution  of  saltpetre,  and  when 
well  Haiturated  <lry  for  use.  Touch- 
paper  should  be  cut  into  slips,  placed 
onoe  round  the  mouth  of  the  firework, 
and  twihit<'<|  into  a  poant. 

duick-Match. — (a)  Make  a  tliick 
paste  of  gunpowder  and  hot  water, 
with  a  amall  quantity  of  gum  in  it. 
Take  alx)ut  4  utrands  of  cotton,  such 
as  is  »ol<l  in  IkiIIk.  and  mlle<l  wicking, 
steep  thiri  iu  the  sulutiou  of  uitre  used 
for  making  touch-paper,  and  wring  it 
as  dry  as  {xtssihle  ;  then  rub  it  well 
in  the  gunpowder  {»ste  till  it  in  tho- 
roughly covered  with  it.  t)ue  end  of 
the  cotton  may  be  paaed  through  a 
small  funnel,  whose  mouth  is  not 
more  than  ^  in.  in  width.  By  this 
means,  if  the  whole  length  of  the 
cotton  is  drawn  through  it,  the  super- 
fluous paste  will  be  removed,  and  the 
match  will  be  of  a  nice  round  form. 
Hang  it  out  of  doors  on  a  dry  day,  and 
when  it  is  nearly  dry  ooil  it  upon  a 
traj  or  paper,  and  duat  it  over  with 
meal-powder.  In  winter  it  will  not 
be  suiSiciently  dry  for  use  under  a 
week.  When  tfaorougldy  dry  it  should 
be  stiff  and  hard,  and  the  less  it  is 
bent  or  doubled  the  better.  To  use 
this  luatch  for  connecting  the  mouths 
of  diffinent  flrewofks,  or  **  cfc>tliing  *' 
them  aH  it  is  termed,  make  some  long 
paper  tubes  round  a  wire     formur  " 


which  has  a  diameter  of  not  less  than 
^  in.  These  pipes  are  threaded  on 
the  match,  and  have  a  piece  cut  away 
I  at  tlwir  side  wherever  they  are  inserted 
into  the  mouth  of  a  case,  in  order  that 
the  match  may  be  laid  bu-e  and  con- 
vey its  fire  to  the  priming  of  the  cases. 

(6)  Quick-match  is  made  of  cotton 
lamp- wick  llu'cul,  soaked  for  an  hour 
or  two  in  a  mixture  of  gunpowder, 
lb.,  and  gum  water,  made  by  dis- 
solving 2  ee.  of  gum-arabio  in  1  pint 
of  w^ater,  into  which  the  gunpowder 
should  be  beaten  up  till  dissolved. 

I The  cotton  may  be  3,  4,  or  more 
stnnds  in  thickness,  and  should  be 
wound  off  out  of  the  mixture,  pa8.«ed 
through  a  funnel  pipe  to  make  it  even, 
and  dned  on  a  frame.  It  must  be 
enclosed  in  paper  tubes  for  use,  ss  it 
will  not  bum  with  the  n&Otmuy 
rapidity  if  not  covered. 

Atwiher  Method  in  by  coating  tsnm- 
cotton  as  thickly  as  possiUe  wiw  meu* 
jK)wder,  rendered  adhesive  by  mixture 
!  of  thick  gum-anduc,  and  covered  by 
I  two  strips  of  paper  wound  round  it 
I  spirally,  one  ow  the  otherin  opposite 
'  directiou^<,  the  outer  one  bsing  pesled 

to  the  inner. 

Gherbes  and  J ets  of  Brilliant, 
OhiiMM,  aad  Commoii  VirM.~ 

!  These  are  certainly  among  the  most 
beautiful  and  etfective  pieces  to  be  met 
with  in  the  whole  range  of  pyrotechuy . 
They  have  one  great  advsntsge  thiat 
there  is  no  limit  to  the  modes  of  com- 

'  bination  or  arniugement  in  which  the.se 
pieces  may  be  effectively  employed. 
By  means  of  them  any  such  tlungs  as 
the  following  can  ho  made  :  Fountains 
of  any  Hize  or  design,  cascadcf*,  brilliant 
8UUS,  either  tixed  or  revolving,  bou- 
quets of  Chinese  tan,  spreed  wegle, 
trees  of  silver  flowen,  end  »  Uwosend 
other  devices.  Their  compomtions,  to 
produce  the  desired  efi'ect,  must  be 
made  es  siiortly  as  possiUe  before  it  is 
intended  to  fire  them,  as  iron  and  steel 
filings  are  a  principid  ingredient  in 
their  composition.  Many  attempts 
have  been  made  to  secure  theee 
metallic  ingrediento  from  corrosioil. 

i  A  coating  of  any  kind  is  tolend^y  oer- 
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Uan  either  to  rob  the  spark  which  each 
pnrticle  of  motnl  shotiM  pi'Mluri*  of 
its  brilliHiicy,  or  to  render  the  com- 
position during  combustion  very 
amoky,  and  so  impair  the  intendcfl 
effect.  The  most  stirr^^ssful  plan  is 
the  following :  A  weak  bolution  of 
asphalt  in  naphtha  i»  made,  and  the 
fimigB  or  boringa  are  stirred  about  in 
this.  When  it  is  thought  that  they 
are  thoroughly  covered  with  it,  the 
aolution  is  poured  off,  and  the  filings 
are  spread  out  upon  paper  to  dry. 
But  8till  the  best  way  is  to  prepare 
the  compositions  as  short  a  time  as 
possible  Defore  they  are  to  be  fired. 
The  cases  should  be  made  liko  rocket 
cases,  and  choke<l  while  wet.  only  it 
must  be  reniembere*!  thiit  their  aper- 
ture may  be  almost  choked  up,  because 
when  it  has  been  reopened  by  the 
point  over  which  they  are  loarled,  it 
must  not  be  more  the  ^  of  the  interior 
diameter  of  the  case  in  size. 

JUd  Chinue  Fire. — (a)  Meal>pow- 
der,  16  parts  ;  nitre,  16  ;  Hulpbur,  4  ; 
charcoal,  4  ;  iron  Vjorin^,  11. 

(6)  Meal-powder,  16  parts  ;  sulphur, 
8  ;  charcoal,  3  ;  iron  borings,  7. 

(c)  Mt'n]-{xjw(ler,  8  parts  ;  nitre,  16  ; 
sulphur,  3;  charcoal,  3;  iron  liorings,  8. 

(d)  Meal-powder,  16  parts  ;  nitre, 
8 ;  sulphur,  4 ;  cbarooal,  8 ;  iron 
borinKri,  7. 

While  Chinese  Fire. — (<t)  M''ul-|xjw- 
der,  16  parts  ;  nitre,  6  ;  huiphur,  3  ; 
iron  borings,  10. 

(6)  Meal-pcmder,  16  parts  ;  nitre, 
4  ;  sulphur,  2  ;  iron  Uiringr?,  6. 

(c)  Meal-powder,  16  parts  ;  iron 
borings,  6. 

For  filling  the  ca.«?es  nipples  of  variouf* 
sizes  are  employed,  ma<le  preft-rahly  of 
metal.  The  case  mu.iL  now  be  preawetl 
over  the  point  of  the  nipple.  Fig.  182, 
and  by  this  means  its  apertun^  will  be 
ma<le  of  the  proper  size.  IL  will  be 
found  very  convenient  to  Imve  a  ring 
off  iron  fixed  into  your  block,  through 
which  the  ca.se  must  Ijc  passed,  which 
will  steatly  it  ami  keep  it  in  a  perpen- 
dicular position  while  being  filled. 
Now  drive  in  the  o(»npoeition,a  ladlefitl 
«t  •  time,  and  after  patting  in  each 


FlO.  182. 


ladleful  give  the  drift  twelve  Uowa 
witli  the  mallet.  Fill  the  cases  till  there 

remains  a  K{jace  of  2 
in.  only  unoccupied 
at  the  end.  into 
this  end  put  a  pnJ" 
charge  and  a  half  of 
gunpowder.  Then 
with  *  bradawl  aepft- 
rate  one  or  two  of 
the  inner  folds  of 
the  paper  of  Uie  case  and  turn  these 
down  on  the  top  of  the  jxjwder. 

For  tilliiitr  in  the  ends  of  the  cases: 
Melt  in  an  earthen  pipkin  a  mixture  of 
2  parts  of  common  rosin,  and  1  of  wax. 
This  may  be  poured  into  the  ends  of 
the  cases  upon  the  paper  that  has  been 
turned  down.  It  will  harden  in  a  few 
minutes,  and  will  be  found  to  ensure 
a  good  report  from  the  powder.  To 
prime  these  cases  is  an  operation  re- 
quiring some  care,  although  it  may 
be  performed  in  a  very  simple  manner. 
If  the  point  of  the  nipple  is  not  too 
long,  all  that  is  neede<l  is  to  press  into 
the  mouth  of  the  case  some  meal- 
powder  paste  ;  but  if  a  cavity  has  been 
left  in  the  composition,  this  must  be 
filled  up  1x?f(irL'  priming,  or  the  case 
will  inevitably  burst.  It  is  an  excel- 
lent plan  to  take  for  the  first  ladleful 
not  any  of  the  compodttons  for  Chinese 
firo,  but  a  ladleful  of  some  slower  fire 
containing  no  iron  lK)rings,  8uch  lus  a 
mixture  consisting  of  nitre,  6  parts  ; 
sulphur,  1 ;  charcoal,  1.  These  gerbes 
or  jets  are  exhibited,  when  finished, 
by  being  attached  to  strong  frames  of 
wood  or  metal,  arranged  in  such  a  man- 
ner aa  the  exhibitor  may  wish,  to  pro- 
duro  any  dosired  efiect.  Tlic  mouths 
of  the  cjusep  are  connected  by  means  of 
lejwlers  or  quiuk-miitch. 

BrilUant  Fire.— The  cases  employed 
for  brilliant  fire  need  not  be  so  large 
as  those  ernploye<l  for  Cliinese  fire,  but 
observe  the  same  rules  in  filling  these 


(a)  Meal -powder,  4  parts ;  bright 

st<.'el  filings,  1. 

(6)  Mcjil-powdcr,  16[jart6;  nitre,  8; 
sulphur,  8  ;  fine  oharobal,  8  ;  bng^t 
steel  fiUngn,  10.    Neither  of 
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Gompoj^itionB  shoold  on  any  account  be 
inix<*<l  tR'fore  their  preparation  i-i  abso- 
lutely necej<.sary,  for  theirwhole  beauty 
depeada  upon  the  brightness  of  the 
filmgt  at  the  tinie  of  finng. 

Conunon  and  Sparhlinf/  Ftres. — (a) 
Moal-powder,  4  parts  ;  charcoal,  1. 

(6)  Meal-powder,  16  parts  ;  nitre,  8  ; 
■ttlphur,  4  ;  charcoal,  4. 

(c)  Meal-powd«r,  16parUi ;  Teiyflne 
glass  duHt,  5. 

(d)  Meal-powder,  8  parts  ;  very  fine- 
ly powdered  poroekin,  8. 

The.^o  fires  can  be  arranged  verj' 
efiectively  a.-«  stars,  suns,  etc.  For 
instance,  provide  a  circular  disk  of 
Hard  wood,  6  in.  in  diameter  and  1  in. 
thick.  Nail  to  this  five  sjx)kes  of  wood 
at  equal  distances  from  one  another, 
and  15  in.  long.  Nail  also  to  the 
iMMsk  of  the  central  disk  a  strip  of 
wood  about  2  ft.  long,  2  in.  wide,  and 
j  in.  thick.  By  means  of  this  you 
can  screw  the  whole  piece  conveniently 
to  ywT  firing  post.  On  each  of  the 
five  spokes  tie  a  case  of  brilliant  fire, 
and  connect  the  mouths  of  these  with 
quick-match. 

LaaoM.  ~  Luoea  are  used  In 
making  up  devices,  such  as  names, 
mottoes,  wreaths,  and  ho  on.  They 
consist  of  small  cases,  generally  made 
about  in.  in  diameter,  that  is,  round 
a  piece  of  glass  or  brass  rod  or  tube  of 
that  size  ;  tubes  are  always  lx;st  for 
these  small  formers.  The  cases  are 
about  2  or  2^  in.  long,  with  one  end 
pinched  or  turned  in.  Two  rounds  of 
thin  demy  or  double-crown  whiVe 
paper,  pasted,  will  give  sufficient  thick- 
ness and  sttbstanoe  for  the  case.  The 
cases,  when  dry,  are  to  be  filled  with 
either  of  the  following  compositions  in 
the  same  way  as  golden  rain 

Oompatiiion  fWt  Lamm,  B%Ae.— 
(a)  Nitre,  16  parts  ;  sulphur,  6  ; 
meal-powder,  6. 

(6)  Nitre,  16  parts  ;  siUphur,  4  ; 
meai-powde-,  6. 

(c)  Nitre,  12  parts  ;  sulphur,  4  ; 
sulphide  of  antitnony,  3. 

(d)  Nitre,  72  \v\rl»  ;  sulphur  18  ; 
regjUns  of  antimony,  38  \  realgar,  1  ; 


I  (e)  Nitre,  96  parts  ;  sulphur,  24  ; 
'  reguluH  of  antimoi^,  48  ;  realgpur,  6 ; 

shellac,  1. 
I     These  for  the  most  part  give  a  bluish 
I  white  flame,  and  when  employed  in 
'  cases  of  the  size  mentioned  aliove,  bum 

slowly,  and  will  last  as  long  as  this 

species  of  firework  is  required  to  last. 
Tdkno. — (a)  Chlorate  of  potash,  72 

part>« ;  oxalate  of  soda,  60 ;  stesrine,  8 ; 

sulphur,  6. 
(6)  Chlorate  of  potash,  40  parts ; 

oxalate  of  soda,  16 ;  shellae,  8 ;  stear- 

ine,  3. 

Green. — (a)  Chlorate  of  potash,  60 
parts  ;  nitrate  of  baryta,  -il  ;  calomel, 
I  49 ;  powdered  sugar,  30  ;  shellae,  1. 

(b)  Chlorate  of  potash,  63  part^  ; 
nitrate  of  baryta,  50 ;  calomel,  60 ; 
sugar,  32 ;  shellac,  1. 

(0)  Chlorate  of  baiyta,  18  parte; 
calomel,  7  ;  very  fine  shellac,  3. 

(d)  Chlorate  of  baryta,  24  parte; 
steariue,  3  ;  very  fine  sugar,  1. 

Red.'--ia)  Chlorate  of  potash,  18 
part  s  ;  nitrate  of  strontia,  10  ;  calomel, 
8  ;  shellac,  3  ;  dextrine,  1  ;  Chertier's 
I  copper,  1  ;  tine  charcoal,  1, 

Jmmi'Cotoured. — Chlorate  of  firtnsh, 
24  parts  ;  sulphur,  2  ;  stcarine,  8 ; 
oxalate  of  strontLa,  4.  This  corapoei- 
i  tiou  will  remain  good  for  any  length 
of  time. 

I     Blue.^a)  Chlorate  of  potMh,  12 
parts  ;  Chertier's  copper,  6  ;  Stdphur, 

i  4  ;  calomel,  1. 

(h)  Chlorate  of  potash,  32  parte ; 
Chertier's  oopper,  12;  ealomel,  iO; 
sugar,  25. 

(c)  Chlorate  of  potash,  6  parts ; 
Chertier's  cop|x;r,  1 ;  oslomel,  5 : 
sugar,  4. 

rio^d.— Chlorate  of  potA.-b,  26 
parts ;  calomel,  24 ;  carl>onate  of 
strontia,  4  ;  €niertier*s  copper,  3  ; 
sugur,  14. 

LHac.  — Chlorate  of  potash,  1 2  parts ; 
prepared  chalk,  4;  sulphur,  5;  calomel, 
8  ;  sulphide  of  copper,  10.  Sugar  for 
f^n^technic  compositions  must  be  kept 
in  a  closely-corked  or  stoppered  bottle. 
It  should  be  reduced  to  powder  in  a 
very  dry  mortsr,  and  then  sifted 
through  very  fine  muslin. 
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To  exhUtit  iducest  procure  a  board  of 
mfficieDt  siie  for  ib»  derign,  or  make 
a  wooden  framework  of  the  shape  that 
is  required.  Sketch  the  <leHigii  upon 
one  bide  of  the  board,  or,  if  laxver  than 
board  will  allcfw,  make  a  plaui  rough 
framework  describing  the  letters, 
When  this  is  done,  decide  upon  the 
distance  at  which  to  place  the  lancea 
one  from  another.  This  distance  is 
gananlfy  about  2  in.,  but  no  exact 
rule  can  be  laid  down,  for  much  de- 
pends upon  the  kind  of  design,  and 
ttpon  ita  OM.  On  the  ontlinea  of  the 
■ketoh  make  little  pencil  drclefl  wher- 
ever it  i«  intended  to  place  a  lance ; 
and,  as  far  as  it  is  possible,  arrange 
that  thelaooeeshal]  beequidiitantotie 
fkom  another.  Now  with  a  centre-bit, 
or,  what  is  better,  a  pin-bit,  bore  a 
hole  about  ^  in.  deep  where  the  cir- 
dea  are  penolled.  Theee  holee  must 
be  of  Buch  a  size  that  the  closed  ends 
of  the  lances  will  fit  easily  into  them. 
Get  either  some  sdue  or  some  of  the 
mixture  of  die  ana  red-lead,  and  when 
it  is  liquid,  dip  into  it  the  closed  end 
of  each  of  the  lances.  Enough  of  the 
mixture  will  adh^  to  the  lances  to 
allow  of  their  being  eeeured  firmly  in 
the  holes  that  have  been  borwl.  In  a 
very  short  time  all  will  bo  hnrd  and 
dry,  and  you  will  then  have  a  series  of 
laaeee  projecting  at  right  ani^ea  with 
^our  bourd  or  framework,  each  having 
its  mouth  primed,  and  all  VM»inj?  the 
same  length.  The  only  thing  that  re- 
mafaie  now  to  be  done  ie  to  elotiie 
theee  primed  motttha  with  quick -match. 
This  is  by  no  means  difficult,  but  re- 
miires  a  certain  amount  of  patience. 
Tike  a  length  of  match  in  ite  ease, 
and,  having  expr^od  one  end  of  the 
black  match  itself,  put  a  small  pin 
through  it  into  the  priming  of  one  of 
the  kmees.  This  wm  fMten  it  down, 
and  at  t)ie  same  time  will  ensure  igni- 
tion. Then  lead  the  quick-match  on 
to  the  next  hmoe,  cutting  away  with 
•oiMOTi  a  pieoe  of  the  under  aide  of  its 
case,  to  allow  the  match  in  passing  to 
touch  its  prirainp.  Put  a  pin  through 
the  match  into  the  priming  of  this  lance 
alio,  and  so  ou  till  ail  are  olothed«  If 


more  of  the  casing  of  the  match  has 
been  cut  away  than  is  neoeosary,  it  will 

be  well  to  poj^te  pmall  stripn  of  paper 
wherever  tliiH  has  hapjjcncd,  as  any 
exposure  of  the  black  match  will  en- 
duiger  the  piece,  vondering  it  liable  to 
ignition  from  tbe  apaike  of  other  fire- 
works. 

Coloured  Lights.— Their  pre- 
paration ii  eieeedingly  eimple.  Tbiej 
are  generally  made  in  two  sizes  only  ; 
those  are  the  2-oz.  and  the  1  -oz.  sizes. 
The  ca^es  are  made  of  cartridge  ur  fool- 
scap paper,  and  are  about  2  in.  loug 
for  the  2-oz.  size  and  1}  in.  for  the 
1  oz.  sire.  Used-up  copy-books  fur- 
nish excellent  paper  for  making  these 
ooloured-li^t  oases.  Time  or  four 
rounds  of  the  PH^r  ffve  ample 
thickncs!^!  for  the  ease.  The  paper 
should  be  pasted  all  the  way  along  the 
strips.  When  the  eaees  are  thoroughly 
dry,  ram  into  the  bott<fm  of  them  some 
dry  iwwdered  clay  ;  thi.-<  will  make  a 
close  end.  and  will  al.xo  furnish  an  in- 
oombttstible  part  by  which  the  ease 
may  be  tied  or  fiu-tened  to  its  place. 

White,  for  DrcorcUion. — (n)  Nitre,  4 
parts ;  sulphur,  1 ;  sulphide  of  anti- 
mony, 1. 

(6)  Nitre,  4  parts ;  sidphiir,  1  ;  meal- 
powder,  1. 

These  will  give  the  ordinanr  bluish 
light,  and  compositions  made  from 
them  win  remain  good  for  any  length 
of  time. 

Ydlotc  may  be  made  from  the  for- 
mulas given  under  the  head  of  Lances. 

Green. — Nitrate  of  baryta,  80  parts ; 
chlorate  of  potash,  32  ;  sulphur,  24  ; 
calomel,  16 ;  fine  charcoal,  3 ;  shel- 
ko,  2. 

Red.— (a)  Chlorate  of  pota«h,  32 
parts  ;  nitrate  of  Ktrontia.  48  ;  calomel, 
20  ;  shellac,  1| ;  Chertier's  copper,  4  ; 
fine  charcoal,  1. 

(6)  Chlorate  of  potash,  84  parts  ; 
nitrate  of  strontia,  80  ;  calomel,  51  ; 
dextrine,  22  ;  shellac,  18  ;  Chertier's 
copper,  4. 

I\urple.—(a.)  Chlorate  of  potash,  28 
parts;  Chertier's  copper,  21  ;  calomel, 
13  ;  shellac,  8  ;  stcarine,  1. 

(6)  CUorate  of  potash,  40  parU ; 
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adomel,  28 ;  Cli«iti«r*B  copper,  28 ; 

dextrine,  10  ;  Htearine,  3. 

(c)  Chlorat«  of  potAHh,  26  parts  ; 
Chertier's  copper,  24  ;  calomel,  14  i 
alMUio,  7. 

Ooloured  Fires. — In  the  prepara- 
tion of  coldured  firee  the  utmotit  care 
should  be  taken  to  have  the  component 
partaof  the  ndxtaraB  well  triturated 
•pert  from  €eeh  other,  paeeed  through 
fine  sieves,  and  kept  separately  in 
stoppered  bottles.  They  do  not  im- 
prove  keeping,  and  therafera  BhoQld 
V>e  unedaa  •oonei  pooaible  after  mixing. 
The  proper  amount  of  each  ingnnlient 
being  parcelled  out  and  placed  on  a 
sheet  of  glass  or  pap^i  ^®  whole  is 
cerefully  mixed  witik  e  light  hand  by 
means  of  a  )x)ne  or  wooden  knife,  a 
common  paper  knife  for  instance. 
Chlorate  of  potash  must  be  treated 
with  especial  caution,  aa  it  in  very 
liable  to  exploHion  from  friction  whilst 
in  contact  with  combustible  matter. 

Blite. — (a)  Sulphur,  sulphate  of 
potesh,  and  ammonio-sulphete  of  cop- 
per, of  each  15  parts ;  nitre,  27 ; 
chlorate  of  potash,  28.  For  theatrical 
illuminations. 

(6)  Metallic  antimony,  1  peri ;  sul- 
phur, 2  ;  nitre,  5. 

(c)  Sulpliate  of  copper,  7  parts  ; 
sulphur,  25  ;  chlorate  of  potash,  69. 

CHsMon.— Chlorate  of  potash,  4f 
parts  ;  alder  or  willow  charcoal,  ; 
sulphur,  22^  ;  nitrate  of  strontia,  67|. 
For  poU. 

Grtni.—(a)  Charcoal  and  sulphide 
of  arsenic,  of  each,  IJ  part  ;  sulphur, 
lOA  i  chlorate  of  potash,  23^ ;  mtrate 
of  baryta,  62^. 

(6)  Nitrate  of  baryta,  77  parts; 
chlorate  of  poteah,8  ;  fine  charcoal,  8 ; 
sulphur,  13. 

(0)  Metallic  arsenic,  2  parts ;  char- 
coal, 3  ;  chlorate  of  potash,  5  ;  sul- 
phur, 18  ;  nitrate  of  baryta,  77. 

LUtu). — Black  oxide  of  copper,  6 
parts ;  dry  chalk,  20  ;  sulphur,  26 ; 
chlorate  of  potash,  49. 

Purple.— (a)  Sulphide  of  antimony, 
2^  parts  ;  black  oxide  of  copf>er,  10  ; 
■amhnr  and  nitrate  of  potash,  of  each, 
32} ;  chlorate  of  potash,  42. 


(6)  Sulphur,  12  parte ;  faleck  oside 

of  copper,  1 2  ;  chlorate  of  potash,  30. 

Brfl.  ('/)  Sulphur,  Hulpliide  of  anti- 
mony, and  nitre,  of  each,  1  part ;  dried 
nitn^  of  stnmtaa,  5. 

(6)  Chlorate  of  potash,  20  parta  ; 
sulphur,  24  ;  nitrate  of  strontia,  56, 

(c)  Coal-duiit,  2  parte ;  gunpowder, 
6 ;  sulphur,  20 ;  dnad  oitnteof  sfaroa- 
tia,  72. 

(d)  Nitrate  of  strontia,  37^  parts  ; 
flowers  of  sulphur,  10;  chanxtal,  1^  ; 
powdered  ddotete  of  potash,  5  ;  black 
sulphide  of  antimony,  3|. 

Violft. — Charcoal,  8  parts  ;  sulphur. 
10  ;  metallic  copper,  15  ;  chlorate  of 
potash,  80. 

Whitf.—{a)  Nitre,  60  parte;  ml- 
phur,  20  ;  black  sulphide  of  antimony, 
10 ;  meal-powder,  6  ;  powdered  cam- 
plior,  4. 

(6)  Gunpowder,  12^  parte  ;  sine 
filings,  18  ;  sulphur,  23  ;  nitre,  46*. 

(c)  Charcoal,  1  part ;  sulphur,  24  ; 
nitre,  76. 

Yellow. —(a)  Sulphur,  16  parte; 
dried  carbonate  of  soda,  28  ;  ohloiftie 
of  potash,  61. 

(6)  Cbareoal,  6  parte  ;  sulphur,  19^. 
For  {Wins. 

Pyrotechnic  Mixtures  : — 

IVhiU  Liyht. — Saltpetre,  8  parte  ; 
sulphur,  2  ;  antimony,  2. 

Red  Z^Ai.— Nitrate  of  ntrontia,  20 
parts  ;  chlorate  of  potaeh,6  ;  eolphnr, 
6^  ;  charcoal,  1. 

Mw  Z^^At.— Chlorate  of  poteeh,  9 
parte ;  ralphur,  8  ;  oarbonefte  of  eo|>> 
per,  3, 

Yellow  Light. — Nitrate  of  Ro^la,  24 
parte  ;  antimony,  8  ;  sulphur,  6  ;  char- 
coal, 1. 

Green  Light. — Nitrate  of  baryte,  20 
parts  ;  chlorate  of  poteah,  18 ;  sul- 
phur, 10. 

FmM  mtnite  of  strontia,  4 

parts  ;  chlorate  of  potash,  9  ;  sulj  liur, 
5  ;  carbonate  of  copper,  1  ;  calomt  l,  1. 

Tourbillions.— The  tourbiUiou  in 
a  species  of  fireworic  very  ingenkNuiy 
contrived  to  represent  a  spiral  column 
of  fire.  Its  performance  is  of  short 
duration,  but  while  it  laste  it  produces 
a  V617  striking  dibot.   A  tomtiUion 
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ooDfliBtB  of  a  stout  CMe  filled  with  a 

strong  Bp&rkling  composition,  and 
closed  very  tightlv  at  both  ends.  In 
'  bond  r 


four  holes,  at  whidi 

the  ii  to  find  vent.  Two  of  these 
holes  are  made  undern«ith  the  ca«e  ; 
from  these  the  fire  issues  in  a  down- 
iRnHfd  direotioD,  and  givet  tbe  piece 
the  power  of  aaoendingperpeodicularly. 
The  outer  two  holes  are  made  in 
opposite  sides  of  the  case  near  each 
«od;  the  fire  Msniiig  from  these  csnees 
the  case  to  revolve  in  »  honEontal 
direction  while  it  is  ascending.  The 
cases  are  made  as  for  rockets,  and 
shofuld  be  about  8  in.  in  length, 
and  I  in.  in  their  bore.  Their  ex- 
ternal diameter  will  be  found  to  be 
about  1^  in. 

Plain. — Nitre,  8  part.^  ;  niflaI*pow- 
der,  16  ;  sulphur,  4  ;  charcoal,  4. 

Briniant.  —Meal-powder,  16  pvrts  ; 
nitre,  8  ;  sulphur,  3  to  4  ;  fine  char- 
coal, 3 ;  steel  filings,  6.  Tourbillion 
eaaea  are  filled  by  means  of  an  appa- 
ratus which  consi«ti<  of  a  bUn  k  of  wo^xl, 
Figs.  183»  184,  provided  witk  a  ;  etile 


Vn,  in. 


Ito.  IN. 


n,  on  which  one  end  of  the  tourbillion 
case  is  placed,  and  over  which  the 
oompoiiaon  ie  nunmod.  There  is  a 
wooded  mould  for  enclosing  the  case 
and  supporting  it  tightly  and  firmly 
while  the  operation  of  ramming  is 
being  perfcnned.  Thie  mould  Q, 
Fig.  184,  consists  of  a  hollow  cylinder 
of  wood  pierced  throughout,  and  of 
such  a  luze  in  its  bore  as  will  just  i 
admit  the  tourbilHoneaee.  Themould  I 
is  divided  longitudinally  in  hulves, 
and  these  halves  are  kept  together  by  j 


means  of  iron  rings  0,  which  encircle 
the  whole.  P  is  a  pin  to  pass  through 
cylinder  and  settle  to  connect  them. 
In  order  to  fill  the  oases,  squeeM  one 
end  of  one  of  them  over  the  projecting 
piece  at  the  top  of  the  settle.  Fit  on 
the  two  halves  of  the  cylindrical 
mould,  drive  down  the  iron  rings  until 
they  are  tight,  and  put  in  the  pin 
which  secures  the  cylinder  to  the 
block  and  settle.  First  put  into  the 
tourbiDion  eiee  as  nmoh  clay  as  will, 
when  rammed  very  hwd,  occupy  J  in. 
in  the  length  of  the  case.  The  settle 
projects  into  the  case  about  \  in,  and 
thut<  ^  in.  at  eaoh  end  of  the  ease  ie 
left  for  the  purpose  of  ensuring  a  veij 
firm  ending,  which  cannot  be  blown 
out  by  the  combustion  of  the  oompo* 
■ition.  When  th«  clay  has  beon 
rammed  in  as  t^tlyas  possible,  drivo 
in  the  composition,  a  ladleful  at  a 
time,  as  uniformly  as  possible,  until 
only  \  in.  at  the  upperend  of  theoaoe 
is  unoccupied  by  it.  Into  this  vacant 
space  drive  the  same  quantity  of  clay 
that  was  put  into  the  lower  end,  and 
be  sure  tbat  it  is  runmed  in  very 
firmly.  When  this  is  done,  open  your 
penknife,  and  lay  its  blade  on  the 
table,  back  downwards  and  edge  up- 
wards. Plaoe  the  filled  tourbillion 
case  across  the  edge  of  the  knife,  and 
find  the  exact  central  point  at  which 
it  balances  on  it,  and  mark  that  point 
by  making  a  Immo  tbaro  with  a  small 
bradawl.  Now,  having  found  the 
centre  of  its  balance,  next  mark  the 
places  at  which  the  holes  are  to  be 
made,  and  by  far  the  best  way  is  to 
use  a  shape  made  of  zinc  or  tin, 
such  as  is  shown,  Fig.  18.n.  This 
piece  of  sheet  metal,  when  bent  into 
the  form  of  a  trough  of  suoh  a  sue 
as  to  fit  tightly  round  the  tourbil- 
lion case,  will  give  the  true  position 
of  the  holes.  In  using  it,  put  the 
filled  tourbillion  case  into  it,  and  make 
pencil  marks  through  the  holes  that 
correspond  to  those  drawn  in  the  Fig. 
186,  and  you  will  then  have  got  over 
the  entire  diflloulty.  In  the  middle 
of  the  scale  is  one  small  hole.  This 
hole  is  to  oome  oaotly  over  the  mark 
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made  with  the  bradawl  at  the  baUnc- 
ing  point,  and  if  this  be  done  all  the 
rest  must  come  right.  Having  thus 
nMurked  tba  podtkm  of  the  holes,  the 
next  thing  is  to  bore  them.  Thi-i  is 
best  effected  by  means  of  a  bradawl 
driven  by  a  mailet,  the  tOlliilOlioil 
during  tbe  operation  being  laid  upon 
a  small  block  of  wood  M,  with  a  groove 
out  in  it  oe  m,  Fig.  186    The  holes 


effect.  Begin  at  one  of  the  undw 
holes,  those  marked  F  in  Fig.  185, 
and  prese  into  it  Ibe  end  of  •  piooe  off 

unoaaed  quidL-matoh,  taking  care  that 
the  match  reaches  the  compoc*ition. 
Then  carry  the  match  on  to  the  near- 
est aide  hole,  and  preee  it  into  a. 

Carry  on  the  quick-match  over  the 
uni  e  •  fide  of  the  tourbillion  to  the 
'  tide  h  4e  at  the  other  end  of  the  case. 


Fm  I8S. 

ehould  be  ee  neerly  as  poesiblo  A  in.  | 

in  size.    It  ia  easier  to  drive  the  orad 
awl  with  a  mallet  than  to  work  it  in 
with  the  hand.    It  must  not  be  driven 
in  farther  than  neoeaeeiy,  the  objeot 
being  merely  to  make  a  clear  hole 
through.    If  a  block  is  2  in.  square, 
or  rather  more,  it  will  be  ouite  lai  ge 
enough.   HieUock  will  be  found  veiy 
useful  af terwarde.   The  two  extreme 
holes,  which  are  on  opposite  sides  of 
the  case,  are  ouKie  at  the  ends  of  the 
composition;  the  fire  iaiuing  from 
these  gives  the  tourhiUion  a  horizontal 
revolution  round  its  centre  of  balance. 
The  two  inner  holes,  which  are  on  the 
under  side  of  the  oeee,  should  be  the 
same  distance  from  one  another  that 
they  are  from  the  extreme  holes  ;  the 
fire  issiiing  from  these  gives  the  tour- 
billion  its  eseending  power.   We  have 
now  to  connect  all  these  holes  with 
quick -match,  in  order  that  the  com- 
position may  take  fire  at  all  the  four 
points  simultaneoudy ;  end  unless 
this  is  attended  to  with  care,  it  will 
not  only  caune  the  tourbilHon  to  dm 
irregularly,  but  eutiiely  destroy  its 


Fm,  166. 

and  press  it  in  there  ;  and,  lastly, 
carry  it  on  to  the  regaining  under- 
hole,  and  press  it  into  it.  Having 
completed  this  operation,  out  eome 
strips  of  thin  paper,  about  1  in.  wide, 
paste  them  well  over,  and  cover  the 
quick-match  with  them,  holes  and  ail. 
A  very  little  practice  will  enable  one 
to  adapt  thb  pasted  paper  very  neatly. 
The  tourbillion,  if  now  if^nitcd,  will 
be  sure  to  go  somewhere,  but  in  order 
to  regulate  its  flight  we  must  adjuat 
a  stick  to  it,  which  shall  have  the 
effect  of  keeping  its  under  side  down- 
ward.s,  and  so  of  compelling  it  to  move 
upwards  perpendicularly.    This  stick 
is  usually  miade  of  beech,  8  in.  long, 
alx)ut  \  in,  thick,  and  of  a  curved 
shape,  in  the  manner  represented  at  I 
in  Fig.  185.    There  is  a  small  hole  in 
the  centre  through  which  a  flat-headed 
nail  is  driven  into  the  tourbilhon  at 
it8  balance  point.    The  stick  must,  of 
course,  lie  at  right  angles  vrith  the 
case  in  the  manner  represented  at  R, 
Fig.  187.    It  if  a  very  good  plan  to 
;  put  a  drop  or  two  of  glue  at  the  point 
i  where  the  stick  touches  the  case,  as  it 


Digitized  by  Google 


FiBBWOBKS:  Catherine  Wheels. 


811 


will  then  be  prevented  from  shifting 
iU  position.  In  dnviug  the  nail 
throu^  the  itidc  into  the  toorUUion, 
make  uae  of  the  block  represented  at 
M,  having  previously  cut  at  the  bottom 
of  ita  rounded  groove  another  amall 
groov*  diagonally,  ao  that  when  the 
tourfailHon  is  lying  upside  down  in  the 
large  grex)ve,  for  the  purpose  of  having 
the  ncul  driven  into  it,  the  quick-match 
that  extendi  aoroM  it  may  lie  in  the 
emaller  groove,  and  may  not  be  in- 
jured by  being  crushed,  an  would 
otherwiae  be  the  caae.  The  naild  uaed 
■hould  be  about  f  in.  long,  and  should 
have  a  smooth,  flat  hea^i.  To  fire  the 
tourbillion,  place  it  Htick  downwards 
on  a  level  board,  and  see  that  it  spins 
eacily  and  freely  on  the  boad  of  the 
nail.  Then  with  a  portfire  bum 
through  the  (juick-nmtch  in  the  middle 
on  the  upper  side.  The  tourbillion 
wQl  make  a  few  revoluttona  on  the 
board  before  it  begins  to  rise. 

Reference  to  Fif/g.  IS  l  to  188.— M, 
block  to  receive  the  tourbillion  while 
it  is  being  bored,  m,  groove  in  it  to 
receive  the  quick-match.  N,  block, 
with  aettle  (n)  over  which  tourbiUions 


FlO.  187. 


FlO.  188. 


are  rammed.  Q,  wooden  cylinder  to 
enclose  tourbillion  case.  0,  iron  ringH 
to  tighten  cylinder.  P,  pin  to  pass 
through  cylinder  and  settle  to  connect 
them.  R,  tourbillion  complete,  with 
stick  attached.  S  (Fig.  188),  revolving 
cradle  from  which  tourbiUiona  are 
fired ;  and  iron  spike,  with  tubular  top, 
in  which  the  cradle  revolves. 

Pin,  or  Catherine  Wheels. — 
Meal-powder,  8  oc  ;  ealtpetre,  4  oc; 
aulphur,  3  os.   The  pipe  or  ca.>«e  in 
made  on  a  lontr  wirn  fornuT,  alxnit 
in.  in  diameter,  into  which  the  com- 


position is  j)oured  through  a  funnel, 
and  shaken  down.  The  caee  is  then 
rolled  round  a  fmall  ohvle  of  wood 
about  1  in.  in  diameter,  and  not  more 
than  ^  in.  tliick,  with  a  hole  through 
the  centre  of  it  fur  a  nail  or  pin. 
One  end  of  the  oaee  ia  to  be  pasted 
round  the  wood,  and  each  half  turn  of 
it  secured  with  Rcaling  wax,  or  a  strip 
of  paper  pasted  across  the  wheel.  The 
end  ia  then  primed. . 

The  wheels  are  spoken  of  as  one-pipe, 
two-pipe,  and  so  on  ;  which  latter, 
however,  does  not  mean  that  two 
pipes  are  iroimd  round,  or  two  are 
burning  at  oooe.  It  means  that  the 
tube  of  composition  which  is  ordinarily 
20  in.  long,  will,  in  the  case  of  a  two- 
pipe  wheel,  have  another  Joined  to  it, 
and  10  be  40  in.  long.  For  amateur 
purposes  one  pipe  is  long  enough,  and 
altbou|(h  it  may  be  made  a  little  thicker 
than  ufual«  if  dedred,  this  i»  not  par- 
ticularly recommended.  The  former, 
or  roller,  is  of  brass  wire,  alxjut  ^  in. 
as  stated,  or  say  No.  7  gauge,  and 
25  in.  long ;  and  for  amateur  work  it 
is  a  griuit  help  if  this  can  )ye  made 
fliRhtly  taper,  to  faciUUtc  the  filling 
of  the  tube  made  on  it.  To  do  this  it 
can  be  thickly  eoldered  for  a  little  more 
than  half  its  length,  and  then  filed 
tnie ;  or  some  thin  tnpe  OOttld  be 
wound  on  it,  this  beiuK  painted  over 
with  a  aolutlon  of  aheUao  or  enelinc 
wax  in  spirits  of  wine,  and  then  lightly 
rubbed  down  with  gla.<«spaper. 

The  roUing  of  the  pipes  requirea 
praotioe.  It  ie  beet  done  on  aerenl 
layers  of  paper  and  not  direct  on  the 
bench  nlab,  and  although  it  may  not 
be  easy  at  first  it  becomes  so  after 
eereral  trials.  Some  paper  must  be 
wasted,  as  when  a  trial  paper  is  creased 
or  sli-^'iitly  toni  it  is  useletsf.  It  is 
good  practice  for  the  tubes  in  which 
the  quick-matdi  cornea  on  set-pieces 
(lance-work)  to  be  made  in  this  way. 
An  ailviiiitat:*'  of  the  tnpor  tuln^  is  that 
it  can  l>e  joined  by  r<lipping  a  tmall  end 
in  a  lai^  end,  the  two  just  fitting. 
The  tajHjr  should  l»e  such  that  the 
larijc  end  of  the  former  (roller)  is  hall 
as  Wge  again  as  the  small  end. 
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The  fiHinj^  of  wheel  tubes  is  (lone  by 
a  funnel  and  rammer.  The  fuuncl  ia 
mada  Tenr  taper,  its  ■mall  end  going 
into  the  Iai-^q  end  of  the  tube  ftbout 
]mU  an  inch.  The  rammer  is  a  piece 
of  brass  wire,  one  less  gauge  or  thick- 
ne«  than  the  former,  or  say  No.  8. 
This  wire  lias  any  kind  of  knob  on  it 
to  form  a  handle,  and  it  is  essential  that 
it  be  kept  smooth  and  straight. 

When  about  to  eoQ  the  filled  tube 
around  its  wooden  disc  centre,  it  is 
necessary  to  diunp  the  case  a  little  to 
allow  of  its  bending.  This  can  be  ^ 
done  bj  making  a  piece  of  cotton 
mat  ('rial  wet.  then  wringing  it  out  well 
itid  layinj^  it  on  a  Ixjard.  I^y  the 
tubes  on  this,  then  lay  another  similar 

K*ece  of  damp  material  over  them  and 
ave  for  an  hour,  "r  the  tubeM  may 
be  rollcil  up  in  the  material,  not  in  a 
bundle,  but  covering  each  tube  sepa- 
rately. The  coiling  is  best  done  on  a 
smooth  level  board  or  on  a  glazed  tile, 
and  iti  commenced  by  pinching  the 
«>mall  end  of  the  tube  nearly  flat  for 
^  in.  of  its  length,  then  securing 
this  end  to  the  wooden  centre  by  a 
touch  of  wealing  wax.  The  coiliii(^  is 
then  proceetied  with,  slowly  and  a\re- 
fully,  sealing-wax  being  used  here  and 
there  if  thought  necessary,  though  an 
experienced  li  uid  only  use-  this  a  | 
second  time  wlim  ibc  liige  end  of  the 
tube  requires  faisLeuiiig.  The  cross- 
bands  of  paper  on  the  sides  of  the 
wheel  complete  it.  For  those  who 
wish  to  facilitate  tlie  winding  of  the 
tube  on  the  centre,  there  is  a  small 
roller  made  which  has  flutes  across  it,  I 
so  tliat  by  gently  rollini^  this  along  the 
tube  it  slightly  crimps  it  aiul  makes 
the  bending  or  winding  uanior.  It  may 
be  added  that  the  centres  may  be  of 
thick  CArdl)oard  if  tlicrc  is  difficulty  in 
getting  wooden  ones  ma<le. 

Crackers. — The  case  is  made  of  , 
cartridge  paper,  a  chei^  quality  is 
best,  the  dimensions  required  l>eing 
16  in.  by  .'ij  in.  First  fold  dcjwn 
one  edge,  about  »f  in.  broad,  then  i 
turn  down  the  double  edge  aixnit  } 
in.,  and  Winl  Icuk  the  single  edge 
over  the  double  fold,  so  as  to  form  t 


within  a  cliannel,  which  is  to  be  filled 
with  powder,  not  ground  verr  fine  ; 
the  powder  is  then  covered  by  the 
folds  on  each  side,  and  the  whole  u 

pressed  by  a  flat  ruler.  The  part  con- 
taining the  powder  is  folded  into  the 
remainder  <»  the  paper,  every  fold 

being  pres.se<l  down.  The  cracker  ia 
then  «lonbIe<i  Viackwanls  and  forwards 
in  folds  about  2^  in.,  which  are 
pressed  quite  close.  A  piece  of  twine 
is  passed  twice  round  the  middle 
acn»ss  the  fold-;,  and  the  joinings  are 
secured  by  causing  the  twine  to  take 
a  turn  round  the  middle  at  each  fold 
successively  ;  one  of  the  ends  of  the 
folds  may  be  douV)led  short  under, 
which  will  produce  an  extra  rejxjrt  ; 
the  other  must  project  a  little  beyond 
the  rest  for  the  purpose  of  being 
primed.  As -tatt«i1  the  powder  should 
not  be  too  tine,  the  FFF  gunpowder 
being  as  good  as  any,  and  the  tube 
when  filled  with  powtler  and  fastened 
up  should  be  firmly  rolled  to  make  the 
powder  cake  a  little.  In  doubling  the 
tube  to  and  fro  to  make  it  into  cracker 
form,  it  may  be  found  necessary  to 
slightly  (lamp  it  as  described  with 

Ciitheriiu!  wheels. 

Serpents,  or  Squibs. — (a)  Meal- 
powder,  1|  IK;  charcoal,  4  oi.;  sulphur, 

1  oz.  ;  sj\ltpetre,  3  or.. 

(6)  Meal-powder,  IJ  lb.;  charcoal, 
4  oz. ;  saltpetre,  tJ  oz.;  sulphur,  4  oz. 

The  case  is  made  by  rolling  cartridge 
paper  in  slip--  of  6  or  8  inches  in  brcivlth 
round  a  former,  and  pa*ting  down  the 
last  fold,  for  serpents.  The  case, 
having  been  choked  at  one  end,  is 
filknl  }>y  inserting  a  funnel  into  the 
case,  tilling  the  funnel  with  c<tuij>osi- 
tion,  and  gently  moving  u  rummer  up 
and  down  the  funnel-pipe,  therammw 
being  introiUu-cd  VK>f(»re  the  com|>)si- 
tion.  The  niinnier  htts  one  or  two 
grooves  filed  up  the  sides,  to  admit  of 
the  composition  coming  down  while  it 
is  in  the  c^e.  A  piece  of  touchpaper 
is  fastened  to  the  end.  For  squiw, 
before  tilling  the  uwe,  lum  in  hard  a 
thimbleful  dt  coarse  gunpowder. 

Sfjuihs  of  good  size  are  slightly 
choked  (just  s<4uee2ed  in)  at  their 
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moutliB,  and  thajr  are  primed  before 
the  touohpaper  is  put  on  with  a  mix- 
ture of  meal-powfler  12  part*?,  saltpetre 
6  part'!,  and  sulphur  2  parts,  slightly 
demped,  and  e  email  portiQii  prewed 
into  the  choke  before  the  touchpaper 
18  put  on.  The  opposite  end  of  the 
squib  18  closed  by  pressing  and  then 
dipping  in  a  miztitre  of  hot  fj^ue  and 
red4ead. 

Showers  of  Tire.—Chinese  Fire. 
Meal-powder,  1  lb. ;  sulphur,  2  oz.  ; 
Iroil  uings,  5  OB. 

Ancient  Fire. — Meal-powder,  1  lb.  ; 
charcoal,  2  oz.  To  form  a  nhower  of 
fire,  mould  small  paper  cases  on  a  rod, 
X  in.  in  diameter,  and  91  in.  fa 
length.  They  mu^t  not  be  choked,  as 
it  will  Imi  sufficient  to  twist  the  end  of 
the  case,  and  having  put  the  rod  into 
it,  beat  it  to  make  it  aoenme  ita  lioxm. 
Wben  the  oaaee  are  filled,  whidi  is 
done  by  immersing  them  in  the  com- 
poaition,  fold  down  the  other  end,  and 
then  apply  a  mateh.  Thm  must  be 
fixed  on  a  frame  with  leaden,  to  be 
fired  simultaneously. 

Fire-Balloons. — The  material  for 
making  a  small  balloon  should  be  a 
fine  thin,  close-textured  tissue  paper. 
Having  determined  that  the  balloon 
shall  consist  of  a  specific  number  of 
ooraa  or  aeetions,  say  8  or  16,  a  pattern 
loreutting  them  bj  should  be  made  of 
pasteboard,  or  nome  tolerably  hard 
substance.  bup|)ose  the  entire  height 
of  the  bsUoon,  without  its  appendages, 
is  to  be  8  ft.,  and  the  number  of 
gores  32,  an  elegant  shape  will  be  got 
by  making  the  pattern  1  in.  wide  at 
one  end,  3  in.  at  the  other,  and  8 
in.  at  its  broadest  part,  wliich 
should  be  at  one-third  of  itw  lengtli  if 
the  balloon  ia  intended  to  have  a  pear- 
like figure.  Varnish  the  gores  with 
ordinary  boiled  oil,  and  hang  them 
up  singly  on  Imea  till  jterfectly  dry. 
They  are  next  to  be  put  together, 
which  maybe  done  with  gum  water  or 
dean  thin  (Kiste.  After  pasting  or 
gumming  ul«iut  ^  in.  of  one  nf  the 
gore.s,  lay  the  e«lgt*  of  anotijc-r  aUjut 
midway  acix>::«H  the  part  pasted,  and 
then  double  over  about  |  in.  of  it. 


dabbing  it  lightly  from  end  to  end 
with  a  dean  doth,  to  ensure  its  hold- 
ing securely.    Two  of  the  gores  being 

I  thus  united,  unite  two  others  in  like 
manner,  and  so  on,  until,  if  there  were 

;  16  gores  in  all,  the  number  is  reduced 
to  8.  In  like  manner  proceed  till 
the  number  is  4,  and  then  2 ;  hang- 
ing the  sections  up  at  every  pasting, 

j  so  that  they  may  get  thoroughly 
dry   whilst    proceeding.     The  two 

I  halves  are  last  of  all  to  be  con- 
nected in  the  same  wa^;  and  this 
part  of  the  undertaking  is  then  oom- 
plet<xi.  A  circle  of  wire,  aU>ut  6 
in.  in  diameter,  should  be  worked 
into  the  bottom  <tf  it,  to  keep  the 
fabric  of  the  balloon  at  asuffid«lt  dis- 
tance from  the  tlame  of  the  spirit. 
Another  wire  ma^  be  fixed  across  this 
drde  to  hold  a  piece  of  s^nge,  whidi 
should  be  immersed  In  spirits  ol  nine. 
A  smouldering  piece  of  brown  paper 
held  underneath  the  aperture  will  in 
a  few  minutes  put  the  baHoon  in  an 
ascending  condition.  Having  thus  in- 
flated the  balkxm.  ignite  the  piece  of 
sponge,  and  let  it  rise.  When  it  is  in- 
tended to  inflate  the  ballocm  with  1^- 
drogenoi  c  uul  ^m-,  the  latter anparatos 
is  not  neede<l  ;  but  a  light  car,  or  any 
other  ornament  proportioned  to  the 
ascending  power  of  the  balloon,  may 

;  be  appendetl  to  it,  which  will  have  the 
effect  of  miiintiiining  it  in  the  right 

.  position,  and  also  of  keeping  it  longer 
in  sight  than  would  otherwise  be^e 
case. 

Drawings-room  Fireworks.— 
Lightning  Paner.  Dry  1000  gr.  pure 
nitre  at  a  moderate  heat,  place  it  in  a 
dry  retort,  pour  on  it  10  dr.  by 
raea«ure  of  strong  sulplniric  acid,  and 
distil  until  6  dr.  nitric  acid  have  passed 
over  into  the  reoeiver.  Dry  some  thin 
unsised  paper,  such  as  filter  paper, 
and  weigh  out  60  gr.  of  it.  Mix  5 
measured  drachms  of  the  nitric  acid 
with  an  equal  volume  of  strong  sul- 
phuric acid  in  s  small  gLiss  vessd ; 
allow  the  mixture  to  to<.l  ;  immerse 
the  {Kiper,  pressiug  it  down  with  a 
glass  rod,  cover  the  vessel  with  a  glass 
pUte,  and  set  it  aside  for  15  or  20 
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minutes.  Lift  the  ^per  out  with  a 
gloss  rod,  throw  it  into  a  bucket  of 
mter,  and  wash  it  thoroughly  in  a 
stream  of  water  till  it  no  longer  tAi^tes 
acid  or  reddens  blue  litmus  paper. 
Dry  it  by  exposure  to  the  air,  or  at  a 
very  gentle  beet. 

Japanese  Matches. — Lampblnck,  5  ; 
sulphur,  1 1  ;  gunpowder  from  26  to  30 
parts,  this  last  proportion  varying  with 
the  quality  of  the  powder.  Grind 
very  fine,  and  make  the  material  into 
a  paste  with  alcohol  ;  form  it  into 
dice  about  ^  iu.  tiquare.  Math  a  knife 
or  epetula ;  let  them  dry  rather  gnMln- 
ally  on  a  warm  mantelpiece,  not  too 
near  a  fire.  When  dry,  fix  one  of  the 
little  squares  into  a  small  cleft  made 
et  the  end  of  e  lavender  stalk,  or, 
what  is  better,  the  solid  straw-like 
material  bf  which  hou-^emaidrt'  carpet- 
brooms  are  made.  Light  the  material 
at  a  candle,  hold  the  stem  downward. 
After  the  first  blazing  off,  a  hall  of 
molten  lava  Mrill  form,  from  which 
the  curious  coruscations  will  soon 
appear. 

jPharaoh'a  Serpents.— Fuse  in 
a  crucible  equal  part*  by  weight  of 
yellow  prussiate  of  potash  and  nowers 
of  aulphur ;  it  is  frequently  advisable, 
if  the  heat  a\Tmot  Ikj  weU  regulated, 
to  include  a  little  carbonate  of  pota.sh. 
Li.\iviate  the  mass  Mrith  water,  and 
filter  ;  the  filtrate  will  be  sulphocyan- 
tde  of  potassium,  which,  upon  being 
added  to  a  w)lution  of  mercury, 
solved  in  nitric  acid,  gives  a  copious 
precipitate  of  sulptuxTaaide  of  mer- 
cury. Collect  this  ;  wash  well  with 
w;it<'r,  and  dry  ;  roll  into  a  sm;\ll 
pyramid,  cover  with  tin  foil,  and  when 
dryit  is  ready  to  be  lit. 

Maroons. — These  are  miniature 
•hells  (Mrith  string  in«<t<*ad  of  millboard 
casing),  and  need  to  be  carefully  made 
to  as,  firstly,  to  ha^e  no  weak  plaoes 
that  willnpoil  the  report.and.  sec<>inlly, 
not  to  missfire.  Care  should  Ih-  ob- 
served iu  approaching  or  handling  a 
maroon  that  has  missfired. 

Have  a  brass  or  wooden  former  that 
will  make  a  tul>e  1^  in.  to  \  \  in.  <lia- 
meteri  and  make  a  tube  of  any  dcaii  cd 


length  on  this,  using  stiff  brown  paper, 
previously  soaJcing  this  well  with  paste 
BO  that  it  will  set  hard  as  wood.  Whan 
the  tube  is  dry,  cut  it  into  1^  in.  or 
1|  in.  lengths  with  a  tine  sjiw  or  on  a 
lathe  ;  each  length  will  make  a  maroon. 
Procure  discs  of  wood  ^  in.  thick, 
to  fit  the  tube  exactly,  put  a  di«c  in 
one  end  and  glue  it  in.  Fill  the  tube 
with  strong  gunpowder, and  then  glue 
a  wooden  disc  in  the  open  end.  Tnus 
you  have  a  thick  and  stiff  drum  of 
brown  paper  with  wooden  end.s  and 
filled  full  of  powder.  The  next  pro- 
cess is  that  of  binding  with  string,  and 
this  is  where  care  must  be  used  to 
obtain  poo<l  if  sultf .  Carele.sr^  binding 
means  weak  places,  that  will  burst  with 
comparatively  small  pressure  and  so 
make  the  explosion  quite  a  weak  one. 
The  l>e.st  plan  in  to  mark  out  each  end 
of  the  drum  into  six  divisions  and 
wind  eadh  aafiamtely  as  Fig.  189, 


fto.  Its. 

this  systematic  plan  ensuring  a  com- 
plete covering.  The  string  should  be 
of  a  strong  well-twisted  kind,  in. 
to  §  in.  thick,  one  end  tied  to  a  staple 
in  the  wall,  while  the  hill  of  strinj? 
hes  loosely  on  the  ground.  By  this 
plan,  and  giving  the  string  a  twist 
round  the  ri^ht  hand,  a  good  tight 
binding  can  l»e  effected  after  a  little 
practice.  The  binding  must  be  kept 
taut  all  the  time,  or,  i&ould  it  looeen, 
part  will  nlip  off.  To  assist  in  the 
binding,  the  edges  of  the  drum  may 
be  notched. 

When  the  binding  is  eflbeted  as 
Fig.  1S9,  it  nuiy  be  assumed  that  the 
whole  of  the  drum  is  covered  ;  and 
what  remaius  to  be  dune  is  to  give 
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about  twelve  turns  around  the  circum- 
ference of  the  drum,  aud  finiah  oS  with 
ft  loop  to  bang  the  moroon  fay  after 
tho  next  procesa. 

Having  completed  the  cording,  make 
a  mixture  of  hot  glue  and  red-lead, 
ntlisr  thin,  and  wmlo  hot  point  tho 
moroon  with  it.  a  stiff  brush  and 
every  effort  to  work  the  glue  between 
the  striugB,  to  solidify  the  whole. 
Hang  it  up  by  tho  loop  to  diy,  and, 
later  on,  give  it  a  aoooiid  ooat.  ^Vheu 
this  is  dry,  the  loop  can  \ye  cut  off. 

The  final  thing  to  be  done  ia  to 
provido  a  meaiis  of  firing  ft.  Touch- 
paper  alone  is  sometiiues  used,  but  it 
is  very  uncertain.  The  better  plan  is 
to  make  a  small  squib  or  serpent  and 
inaarttliii.  Bore  a  hole  in  the  maroon 
witii  a  copper  tool  right  through  to 
the  powder.  Let  the  squib  have  its 
lower  end  open  and  then  insert  it, 
making  quite  anre  tliat  the  oompoeition 
of  the  aqiub  and  the  powder  of  the 
maroon  are  together,  then  glue  the 
squib  in.  The  squib  would  be  fired 
by  a  piece  of  touch-paper  as  usual. 

Sheila.  —  These  are  used  exclu- 
sively for  exhibition  work  and  serve 
exoellentlv  for  this  purpose.  They 
are  fired  from  mortars  (short  cannpn), 
Bjod  the  size  of  the  bore  of  the  mortar 
givee  the  size  to  the  shell ;  thus  a 
6  in.  shell  would  have  an  external  dia- 
meter fully  1  in.  less. 

The  aheUa  are  spherical,  and  the  cases 
that  have  to  be  made  are  half  or  hemi- 
spheres, these  being  made  of  brown 
paper  (about  70  lb.)  of  fairly  com- 
mmi  <f**lityt  not  too  toui^  and  a 
thinner  paper  such  an  newspaper. 
Probably  the  easiest  plan  fur  the 
amateur  to  adopt — as  not  requiring 
metal  moulds — is  that  of  pasting  the 
paper  over  a  ball  as  follows  :  First  take 
some  strips  of  brown  paper,  about 
12  in.  by  5  in.,  torn,  not  cut,  aud  soak 
these  in  boiling  water  ono  or  two  at  a 
time.  A.^  soaked,  pile  them  in  a  little 
heap  to  drain.  Now  take  them  one  by 
one  and  paste  them  on  both  sides,  aud 
make  another  heap  of  pasted  pajpera. 
Treat  tli**  newspaper  iinidi  the  fvinie, 
except  that  the  first  soaking  must  not 


be  too  great  for  puch  light  stuff. 
Having  prepared  the  paper,  take  a 
woodflii  hall— a  croquet  hall  If  el  the 
right  aiie— and  first  put  a  pieoe  of  diy 

newspaper  on  this,  pasting  the  edges 
where  they  meet  but  not  pasting  it  on 
to  the  hall ;  pren  it  raimd  all  waya 
with  the  hands  untU  it  Covers  the  ball 

as  smoothly  as  its  creases  will  allow. 
Now  take  some  of  the  narrowest  strips 
of  pasted  brown  paper,  and  put  than 
OB  all  ways  ttntu  the  newspaper  is 
covered.  Now  give  a  coat  of  pasted 
newspaper,  following  with  brown  until 
thareaie  uiree  coate  of  flaoh,slz  in  all. 
Now  put  the  ball  to  dry  in  a  warm 
oven  and  when  dry  make  i\  mark  round 
its  centre,  and  then,  with  a  pointed 
knife,  carefully  eat  wough  to  tlie  hall. 
About  half  an  inch  of  the  circumference 
'  can  be  left  uncut  to  fc^rra  a  hinge,  if 
desired.  When  the  bail  is  removed, 
bring  the  edgee  together  again  and 
paste  a  atrip  of  newspaper  round  them. 
The  case  now  six  more  coats  of 
pasted  paper,  three  of  brown  and  three 
of  newspaper,  pasted  all  ways  M  aa  to 
secure  the  joint ;  but,  before  giving 
these  coats,  it  is  well  to  stick  a  tack  or 
1  pin  in  the  centre  of  one  of  the  half 
shells  (thus,  if  we  call  the  cut  the 
equator,  the  pin  can  be  put  at  the 
north-pole),  so  that  when  the  pasting 
is  finally  done  the  pin  will  show  where 
the  joint  does  not  come.  The  reason 
for  this  is  that  a  hole  has  lastly  to  be 
made  to  take  the  time  fuf5e,  and  this 
should  nut  be  at  the  joint  or  too  near 
to  it ;  therefore,  by  making  the  hole 
where  the  pin  is,  there  is  no  risk  of  thia. 
Before  making  the  hole,  however,  the 
caae  must  be  finally  dried.  When  the 
case  is  dry,  the  hole  for  filling  and  for 
the  fuse  is  made.  This  can  be  cat, 
stamped  or  burned  in,  according  to 
how  the  ca.se  is  made.  For  that  just 
described  a  small  poker,  made  nearly 
red  hot,  does  as  well  as  anything. 

Perhaps  the  next  thing  to  describe 
is  the  making  of  tlie  time-fune?.  A 
.  composition  of  meal-powder  6  oz., 
I  salt^tre  6  oa.,  and  sulphur  2  oc.,  ia 
I  used  for  the-e,  thij^  being  rammed  li.ird 
I  into  a  ^-in.  strong  squib-case.  The 
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ca^e  is  than  eat  into  |  in.  lengths 
by  a  fine  saw,  each  lent^th  bcin^  a  fuse 
suited  for  shells  up  to  5  in.  Each  fuse 
is  prinked  at  one  end  with  meel-powder 
made  into  a  paste,  into  whicli  is  in 
fPxteA  a  little  piece  of  quick-match, 
fruyed  at  the  exposed  end,  as  Fig.  190. 

The  shell  is  flUed  quite  fnO  with 
stars,  a  3-in.  shell  tddng  about  5  oz., 
while  a  U-in.  takes  a  pound,  and  so  on. 
On  to  the  stors  pour  about  half  an 
ounce  of  fine  meal-powdcr  and  aheke  it 
in.  Now  put  a  piece  of  linen  material 
around  tho  fuse,  stending  up  about  an 
inch  above  it,  as  shown  by  dotted  line 
in  Fig.  190,  and  then  ^ue  it  into  the 


Fte.  ltd 

thell,  letting  it  project  about  J  in. 
When  the  fuse  has  set  hard  in  its 
hole,  the  match  for  the  firing  or  blow- 
ing charge  may  be  adjusted.  Have 
a  piece  of  quidk-match  ahout  a  foot 
long,  aocording  to  the  size  of  the 
shell,  and  cover  this  with  its  usual 
paper  casing  or  pipe.  At  its  centre 
loa^  about  ^  in.  unoo^rered,  also 
about  1  in.  at  each  end.  Now  make 
two  holes  in  the  linen  sleeve  one 
each  side  just  level  with  the  top  of  the 
fuse,  and  through  theae  put  the  length 
of  quick -match  so  tliat  its  uncovered 
part  in  the  centre  rests  on  the  fuse  as 


Fta. 


Flgi  190.  When  in  position  put  a  little 
meal-powder  paste  to  secure  the  match 
to  the  top  of  the  fuse,  inside  the  Inian 

sleeve. 

Having  proceeded  so  far,  have  a  stiff 
cone  prepared  (made  on  a  tool  much 
like  that  ueed  for  rodketa.  Fig.  191X 
to  attach  to  the  bottom 
of  the  shell.     To  do 
this  a  square  block 
stand  is  fequired,  thb 
having  a  conical  hole 
sunk  in  it  and  into 
which  the  cone  is  put. 
The  hole  ia  not  deep 
enough  to   take  Uw 
whole   of  the  paper 
cone,  but  leaves  about 
1  in.  of  ita  top  edge 
standing  out.  Put  (for 
a  ^-\r^.  Hholl)  2  oz.  of 
F.  F.  F.  gunpowder  into 
the  cone  ;  then  plaoe 
the  ahdl  on  top,  arranging  that  the 
two  free  ends  of  the  quick-match  come 
down  and  be  imbedded  in  the  powder 
as  shown.   When  tfaie  is  done  eover 
the  joint  between  the  shell  and  the 
cone  with  thin  paper  pasted  on,  and 
stand  the  whole  aside  to  dxy.   To  com- 
plete the  shell,  first  paste  a  thiokneae 
or  two  of  paper  over  the  quick-match 
where  it  passes  down  each  side  of  the 
shell,  thus  securing  the  match  to  the 
shell,  and  see  that  there  are  no  open 
joints  where  the  match  enters  the 
cone.    The  next  thingto do  is  to  con- 
nect the  "leader."   This  is  a  length 
of  cased  quiek-matbh,  one  end  ^  of 
which  comes  tight  on  to  the  primmig 
over  the  fuse.    When  in  this  position 
the  linen  sleeve  is  tied  securely  round 
it.    The  leader,  which  is  long  enough 
to  project  over  the  edge  of  the  mortar 
(from  which  the  shell  is  fired),  has  its 
other  end  bare  of  casing  for  an  inch, 
this  inch  being  covered  with  touch- 
paper  for  firing. 

The  mortars  for  moderate  sized 
shells  are  upright  cylinders  of  stout 
sheet-iron  plate  about  (16  gauge) 
standing  18  in.  tu  24  in.  high.  "Hie 
top  ed^e  or  breech  is  strengthened 
I  with  a  heavy  bead  or  band,  while  the 
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lowor  edge  is  turned  out  and  ncrewed 
doim  to  the  stand  or  base.  Thin  Ivise 
has  a  conical  doprossion  insido  the 
mortar,  to  take  the  cone  of  the  shell 
whan  it  is  put  fn.  To  ■tnngthMi  thft 
mcMrtar,  it  is  sometimes  bound  with 
oord,  (hMkpMnted. 


Floorcloth  and 

Oilcloth. 

(a)  In  America  the  manufacture  of 
oilcloth  is  an  induHtr}'  which  i.-*  carried 
on  with  the  aid  of  very  ftiuiple 
machinery — machinery  m  dmple,  in 
fact,  that  it  is  seldoiii  nut  of  order,  and 
the  costti  of  repairs  mi  c  trifling.  The 
buildiugB  ill  whicii  the  operatiuiui  are 
carried  out  are  constructed  on  an 
entirely  different  plan  from  large 
machine-shops,  the  tendency  Ix-ing  to 
minimise  the  ever-pret>eut  danger  of 
fire  fay  locatiiig  the  dilforent  stepe  of 
the  industry  in  as  many  buildings  as 
possible  and  isolating  them.  The 
plant  which  we  describe  is  one 
situated  on  the  crest  ol  m  hill  in  a 
suburb  of  the  old  city  of  Brooklyn, 
known  as  Fresh  Pond.  The  buildings 
an0  grounds  are  26  acres  in  extent. 
The  Tarioua  drying-houses  are  sepa- 
imted  by  a  series  of  great  buttressed 
firewalls,  which  sometimes  form  the 
end  of  oue  of  the  buildings  but  ai-e 
genersUy  sopsnted  from  eaoli  building. 
These  walls  are  perforated  by  fireproof 
doors,  which  fxjrmitof  rf)l]fj  of  oilcloth 
passing  through  them  on  the  elevated 
platforms  cslled  "rsflways."  Should 
a  conflagration  occur  in  a  building, 
sprinklerri  and  fire-pumps  are  auto- 
matically operated  to  extinguish  the 

Oilcloth  consists  of  burlap  canvas, 
which  is  painted  repeatedly  with  a 
body  colour  and  then  printed  with  a 
pattern  consisting  of  2  to  10  ooloors. 
The  burlap,  which  comes  from  Scot- 
land, is  brought  to  the  factory  in  bales 
containing  12  to  16  bolts  of  152  yd. 
each,  wkp  used  Is  msde  in  six 
widths,  38,  47,  56,  74.  75,  and  93  in. 
wide,  though  for  special  use  it  is  made 
narrower,  as  for  stair  oilcloth.  The 
bolts  of  burlap  are  sewed  togettier  by 
women  in  the  basement  of  one  of  the 
buildings,  in  order  that  a  large  roll 

j  may  be  obtained  to  be  sized  and  dried. 
The  object  of  the  sising  is  to  stUfen 

I  and  give  a  sorfMe  whKh  wQl  take  the 
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paint,  aod  in  the  ebmper  and  lighter  | 

▼arietiefl  of  oilcloth  the  back  not 
painted,  therefon*  in  thin  case  tho  nize  j 
IB  dyed.  The  size  is  made  on  the  floor 
alx>Te,  and  ia  allowed  to  flow  wUle  hot 
into  the  vat.  The  burlap  pasnes  under 
a  roll  in  the  bottom  of  the  vat,  then 
up  under  a  bar  known  as  a  "  knife," 
aronnd  the  pair  of  roUera,  aadis  finally 
wound  on  a  great  bobbin.  Rve  of 
the  bolts  of  clothn  form  a  single  roll. 
Beyond  the  sizing  machine  is  a  blower 
utd  air  healer,  wfaidh  femidiet  an 
enormous  volume  of  hot  air  to  be  used 
in  drying  the  sizo<l  hurlap.  Tlie  wet 
rolls  are  taken  to  a  room  on  the  floor 
above,  which  immediately  adjoins  the 
diying-room.  Here  they  are  pulled 
forward  by  pins  which  are  attached 
to  endless  chains,  and  pass  underneath 
a  sash  of  a  window  and  out  on  an  froB 
framework,  which  is  boxed  in,  and 
which  receives  the  heated  air  from 
below.  The  burli^  makes  three  turns 
of  this  drying  arrangement,  which  ia 
60  ft.  knag.  As  the  temperature  in 
the  room  is  220^  F.,  no  men  work  in 
it ;  but  the  course  of  the  cloth  may 
be  watched  through  windows  at  either 
end.  The  calendering  rolls  and  the 
endless  chains  are  operatc<l  by  a  two- 
cylinder  engine.  As  the  burlap 
emerges  from  under  the  window-sash 
it  is  automatieally  macked  into  lengths, 
and  then  pa^sori  over  tlu^  calender 
rolls,  which  are  heated  by  steam,  which 
press  and  iron  it.  The  burlap  is  then 
drawn  fkom  the  calenders  by  tension 
rollers,  and  ii  out  off  into  tooigtha  and 
rolled  u{). 

These  pieces  of  cloth  are  then  taken 
to  the  bttOdings  where  the  body  colour 
is  put  on.  There  are  three  of  these 
buildings,  eiujh  very  large,  being 
usually  five  stories  in  height,  and 
wide  enough  to  permit  of  a  considerable 
munlK-r  of  racks  on  eacli  flcxir.  All 
the  }Kiiiit  usc<l  is  ground  and  prepared 
on  the  premises,  the  linseed-oil  being 
kept  in  two  large  iron  tanks  in  the 
yard,  holding  2r.().000  gal.  The  paint 
is  brought  to  each  floor  in  tubs,  which 
are  wheeled  to  the  painting  machines. 
These  machines  are  of  the  vtmoat 


RimpUcity,  and  are  veiy  ellbotiTe. 

They  move  across  the  width  of  the 
building  on  a  track,  in  onier  that  they 
may  be  brought  in  front  of  each  row 
of  rscks ;  for  alter  the  tvorlap  is  painted, 
it  must  be  allowed  to  dry  in  a  rack  hgr 
itself,  out  of  contact  with  other  pieces. 
The  racks  are  built  of  yellow  mne, 
and  a  oonsiderableportiaii  of  the  floors 
of  the  buildings  are  likewise  slatted  to 
allow  of  free  circulation  of  air.  At 
night,  steam  is  turned  on  to  assist  the 
diying,  and  sometimes  in  cold  weather 
steam  is  used  in  diivtime.  The  roll 
of  sized  and  dry  burlap  is  put  on  a 
reel,  and  it  then  passes  over  two 
pads  and  under  two  knives.  Hie 
paint  is  thrown  on  to  the  burlap  by 
dipperfula,  the  knife  distributing  it 
evenly.  The  piece  of  cloth,  after 
being  painted,  is  pulled  on  to  <mm  of 
the  racks,  which  are  76  ft.  long,  nnd 
there  are  21  tiers  of  them  on  each 
floor,  and  the  buildings  have  generally 
7  ranges.  In  all,  there  are  6533  dry- 
ing frames,  aggregating  276,000  sq. 
yd.  of  space.  The  end  of  the  oilcloth 
is  secured  by  a  clamp.  A  rope  is 
attached  to  this,  and  threaded  through 
the  proper  sbto  in  the  drying-frame 
by  a  workman,  who  walks  through  a 
narrow  hallway  between  each  pair  of 
racks.  The  end  of  the  rope  is  brought 
out,  and  3  or  4  turns  taken annind  the 
winch-head.  The  ajxH^tl  is  adjusted 
by  friction,  so  that  the  cloth  is  pulled 
steadily  through  the  painting  machine 
at  the  proper  speed.  When  the  entire 
24  pieces  of  cloth  have  been  painted, 
the  machine  is  moved  sideways  until 
the  next  rack  is  reached.  Consider- 
able frictioxud  electrid^  is  generated 
at  the  painting  machine,  and  a  wire  at 
the  top  conducts  it  to  the  ground. 
The  paint  on  the  cloth  dries  in  the 
space  of  a  day  or  so,  and  tike  cloth  is 
then  rolled  up  and  taken  to  a  rubbing 
machine.  It  consists  of  a  pair  of 
parallel  bars,  which  are  actuated  in 
opporite  directions  with  the  aid  off 
gears  and  cranks.  Each  bar  carries  a 
number  of  pumice-stone  blocks,  which 
serve  to  smooth  the  surface  as  the 
painted  Imhip  is  drawn  thnragb  it. 
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Band  it  alio  thrown  upon  the  cloth,  to 
•Hilt  the  action  of  the  rubbing  blocks. 
The  painted  burlap  ia  rubKvl  after 
each  coat,  and  the  number  of  coats 
depends  upon  the  grade.    In  the  mo«t 
npensive  oilcloth  four  coats  are  given  I 
on  the  face  ami  two  on  the  l*vck,  and, 
aa  it  requirea  a  day  or  so  between  each  j 
step,  it  will  be  seen  that  a  considerable  j 
perirxl  must  elapse  before  the  oilcloth  | 
is  ready  for  printing.    In  tho  cheapest 
oilcloth  one  coat  is  given  to  the  face 
and  none  to  the  back.    The  edges  are  . 
trimmed  baAira  {Hinting.  | 

Oilcloth  may  be  printed  both  by 
band  and  qmchine,  hand  work  being 
used  for  the  heaviest  and  best  grades 
and  for  samples  ;  but  the  machine  | 
work  is  faultlc.-<s.  The  printing  blocks  | 
are  of  three  varieties,  })in  or  line  blocks,  I 
depending  on  whether  the  pattern  is 
produead  faj  inciaad  linaa  or  by  aepa« 
rate  wooden  pins,  and  metal  blocks. 
Pin  blocks  are  imvde  by  taking  a  piece 
of  maple  and  sawing  it  both  longitudi-  i 
nally  and  transTersely  with  a  seriaa  of 
fine  saw-cutss  which  form  nnall  square 
pins  ;   the  ones  not  needed  in  the 
pattern  are  chipped  out.    In  the  line  i 
oiooka,  parta  off  tlia  oontinoona  linaa 
not  needed  are  cut  away.   Blocks  are  | 
required  for  each  colour,  and  some 
patterns  require  as  many  as  six  or  ten 
ctAimn.  IlianiaflliineaaraovarSOft. 
long,  and  the  oilcloth  is  fed  in  at  the 
rear  and  is  pulled  forward  18  in.  each 
tim«  the  blocks  descend.    As  was  the 
oaaa  with  tha  painting  madiine,  tiiia 
entire  printing  machine  moves  up  and 
down  the  room,  in  order  that  the 
printed  pieces  of  oloth  may  be  de- 
Bfared  to  tha  cHflbrant  aota  ot  diying- 
VBcika.   The  printing  blooka  are 
cured  to  cross-pieces  of  frames,  which  ' 
move  vertically  with  the  aid  of  cams. 
Tha  Uooka  ara  inked  by  roUera  whksh 
run  in  boxes,  the  boxes  being  filled 
with  paint.     Each   roller  inks  one 
block,  which  prints  one  colour.  In 
opaeation,  with  liia  aid  of  »  atnaUad 
oraoked  wheel,  the  painted  burlap  is 
moved  forward,  and  at  the  same  time 
all  of  the  printed  blocks  descend,  each 
printing  iu  own  odour.  Thna  at  the 


first  block  only  one  part  of  the  pattern 
in  one  colour  will  be  printed,  while  at 
the  la^it  block  the  entire  pattern  of 
oilcloth  is  completed.  As  the  blocks 
rise,  the  ink  roller  runs  under  the 
blodcs  and  inks  them,  rolls  back  firom 
underneath,  and  the  block  descends 
again.  On  each  pattern  is  a  block 
called  a  masher,  which  is  simply  an 
uncut  block  with  all  pegs  or  lines  left 
in  place.  Tliis  spreads  and  Smootha 
the  paint  in  descending. 

As  the  printing  prc^^resses,  the  piece 
is  drawn  into  the  drying>room.  Owing 
to  the  fire  underwriters'  ruling,  the 
buildings  are  kept  isolated,  so  that  in 
this  case  there  is  no  direct  communi- 
cation between  the  printing-room  and 
the  drying-house.  This  difficulty  is 
got  over  by  a  scries  of  iron  doors, 
which  permit  of  the  piece  of  oilcloth 
being  drawn  throu^  them.  Each 
time  the  machine  is  moved  it  is  drawn 
in  front  of  one  of  these  doors.  A 
movable  shed,  one  stor^  in  height, 
paaeaa  up  and  down  outside  the  build- 
ing,  and  the  oilcloth  if  drawn  through 
this  movable  shed  into  the  drying- 
house.  Once  in  the  latter  the  oilcloth 
oan  he  raiaed  to  any  floor  throng 
traps,  and  is  drawn  through  the  racks 
as  before.  It  requires  from  three  to 
twenty  d^s  for  the  printed  oilcloth 
to  dry.  The  oildoth  ia  then  roUad 
and  dried  again  for  a  month  or  so. 

Hand-printing  is  used  exclusively 
for  samples,  and  veiy  largely  for  the 
heaviaat  oildoth.  The  principlaa  in- 
volved do  not  differ  from  those  in 
which  the  machine  is  used.  The  block, 
which  is  18  in.  square,  has  a  handle, 
and  ia  linked  upon  a  pad,  the  paint 
being  supplied  and  spread  with  the 
aid  of  a  Dri.stle-bru.-h,  After  all  of 
tlie  colours  have  been  apphed,  and  a 
maaharuaed  to  spread  the  ooloura, the 
oihdoth  is  pulled  forward  18  in.  by  a 
rope,  and  the  next  section  is  printed. 
The  oildoth  is  pulled  into  the  drying 
framea  aa  before. 

After  the  finished  product  has  be- 
come  perfectly  <lry  and  hard,  it  is 
taken  to  a  vamishing-room.  The 
nurniehing  machine  oonaiata  of  a  metal 
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trough  whicli  holds  the  vamisli.  When  | 
it  h  tviriH*«l  down  the  varnish  runs 
out  of  twenty  spouU,  dij^thbuting  it 
erenlj  over  the  oQcloth,  whidi  is 
rapidly  drawn  between  a  mtttil  and  a 
printer'^  roller,  the  latter  spreadinp 
the  varnish.    Workmen,  with  the  aid 
of  hniihM,  tarn  to  dutribnte  tlM 
varnish.    The  oQdoth  is  hauled  into 
the  drying-racks  as  before.    After  it 
is  entirely  dry,  it  is  rolled  up  and  i 
stored  with  other  rolle  of  its  pattern  | 
in  a  warehouse.    An  open  crate  or  , 
shook  is  used  in  packing  the  oilcloth 
for  shipment.  ('Scientific  American.')  ^ 
(&)  The  main  pert  of  the  manipula-  | 
tion  of  oilcloth  ie  eiiiiiler  to  calico-  : 
printing;,  the  fij^ures  upon  the  blocks  i 
lieiii^  upon  a  much  lai^^r  scale,  and 
the  cloths  which  are  printed  being  of 
imioh  greater  >A7x\    The  commou  di-  j 
mensions  of  a  floorcloth  are  210  or 
220  sq.  yd.    A  stout  canvas  is  chosen 
in  the  first  instance.    This  it  nailed 
to  one  extremity  of  a  wooden  frame, 
•od  8tretche<l  by  means  of  hooks  which 
are  attached  to  the  other  side.    It  is 
then  wadhed  with  a  weak  eiee,  and 
rubbed  over  with  pumice.    No  other 
substance  lias  yet  Ijoen  f<iuiid  which 
an.Hwers  the  pur|K».so  .^o  well  us  tills 
mineral.    The  next  step  is  laying  on 
the  colour,  which  ia  performed  by 
pliicing  iliiWs  of  j>aint  over  the  canvas 
with  a  brush,  and  then  rubbing  or 
poii^^liing  it  with  a  long peroi liar-shaped 
trowel.    Four  coats  of  paint  are  thus 
applied  in  front,  and  three  on  the  V«ick 
of  the  cloth.    To  remove  it  from  the 
frame  when  these  procoBaesareflniBhed, 
a  roller  on  the  carriage  is  employed, 
u\>ox\  which  it  in  rolled,  .ind  conveyed 
to  the  extremity  of  the  manufactory 
for  the  purpose  of  being  printed.  It 
ie  then  gnMlually  transferreii  from  the 
roller  and  i>a.-<>od  over  a  table  which  is 
30  ft.  long  iihI  4  ft.  wide,  and  tis  it 
proceeds  over  the  table,  the  blocks, 
dipped  in  the  appropriate  oolours,  are 
applied.    The  colours  used  are  ochre, 
umber,  vermilion,  and  dilTereiit  kinds 
of  cliromc,  mixed   up  with  a  little 
linaeedHMl  and  a  little  tur{>entiue. 
The  number  of  blocks  applied  to  one 


pattern  depends  upon  the  number  of 
colours.  The  first  mode  of  applying 
the  patterns  was  bj  stencil  plates. 
Then  a  oombination  of  stencilling  and 
hend'printing  was  used,  the  former 
prfK^oss  being  first  made  use  of ;  after- 
wards a  block  was  applied,  the  sten- 
eS&ag  farming  the  groundwork. 
Stencilling  ie  now  abandone<l.  In 
printing,  it  is  necessarj'  that  the  cloth 
should  tirst  be  rubbed  over  with  a 
brush,  or  dae  the  colours  will  not 
adhere.  Every  square  yard  of  good 
f)ilrl<ith  weighs  3^  11).  to  H  lb.,  each 
gaining  by  the  application  of  the  paint 
3  lb.  or  4  lb.  weight,  and  henoe  the 
quality  of  this  manufacture  is  judged 
of  by  the  weight.  Whiting  mixed 
with  oil  is  often  used  in  spurious 
cloths.  Cloth  prepared  in  tme  wiqr 
speedily  cracks  and  beoomee  uedees. 
Good  cloth,  with  a  very  stout  canvas, 
is  used  for  covering  verandahs,  and 
will  last  nine  or  ten  years,  while 
common  cloth  will  beooow  ueeleai  in 
one  year. 

{Note. —  Valuable  information  on 
this  subject  is  given  in  '  Spona*  l&n* 

cyclopaedia  of  the  Industrial  Arts,*  to 
which  the  reader  is  referred  for  illus- 
trations of  the  machinery  employed.^ 
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Fountains, 
illuiunatbd  ob  p&ismatic. 


Tbs  popularity  of  these  fountains 
flnt  ^.aiiiUMl  })y  the  oxluUit  that  waa 
made  at  the  ii«'Hltli  Exhibition,  public 
attention  being  ilmwn  to  the  novel  and 
■plendid  effect  produoed  bgrwiiftt  ap- 
peaml  to  be  illuminated  water.  The 
exhibition  was,  of  oourac,  at  night, 
and  all  the  spectators  saw,  was  columns 
sod  ■howen  of  what  might  be  described 
as  gorgeouHly  brilliant  }?emf».  Nothing 
was  WniVile  to  show  how  the  water  was 
given  its  luminosity,  and  the  delicate 
eokmring  which  was  changed  every 
few  minutes  was  equally  puzzling. 
The  theoiy  geoeFalljr  spread  and  ac- 


ably  directed  on  the  water,  the  source 
of  light  bemg  hidden;  and  where 
the  clevemeiis  of  t\\r  pl.m  .ippeared 
was  in  finding  tliat  these  beams,  when 
caused  to  light  up  broken  water,  did 
-  not  giveenyerideneeaf  their  ezistsnoe 
except  in  the  sparkling  of  the  water. 
There  was  no  cl«irly  define*!  beam — 
no  visible  beam  at  all — only  brilliantly 
glistening  water  perticles.  At  the 
Exliibition  named,  the  chief  column  of 
water  was  about  25  ft.  high,  and  its 
highest  particles  were  Inight.  Need- 
less to  say,  the  light  ftt  the  base  was  * 
powerful  one. 

The  example  here  given  is  the  de- 
scription of  what  more  approaches  a 
toy,  bat  it  will  sem  qmte  well  to 
illustrate  the  principle.  Fig.  192 
shows  the  effect  that  mijbe  aimed  at, 


Ww.  m. 


oepted  by  the  uninitiated  public  was 
that  a  discovery  liad  been  made  tliat 
water  would  absorb  and  hold  Ugfat  for 
athort  pericKl,  and  that  the  fountfuns 
Wtn  displaying  water  jiotcseKHing  this 
quality.  As  a  matter  uf  fact  the  whole 
iflbet  was  dm  to  bsama  of  U^t  mit- 

a 


though  in  largo  undertakings,  it  is  not 
,  necessary  that  any  "stage "  surround- 
ings be  provided.    An  open  fountain 
can  Ije  utilised  provided  a  cliamber  is 
I  ma<k'  Ixmeath  it  for  the  opcnitor.  the 
light,  etc.  For  indoor  use  some  scheme 
I  sa  Fig.  IM  »  danable    In  this  wo 

Y 


Digitized  by  Google 


822 


Fountains  :  Tlhiminatod  or  Prismatic. 


hftTO  three  diflbreni  "eflbeta. "  Firatly 
there  is  theaeoending  column  of  water 

in  the  mitrc  ;  Kccoiidly  two  Hide  flows 
or  pipj  cHtArtictfi ;  thirdly,  a  rain 
•hower.  Any  of  thaw  ma  m  tinted 
by  the  use  of  coloured  gli—ei  between 

the  light  and  the  mo\'ing  wntor,  and 
any  may  be  coloured  independently,  so 
that  some  very  artistic  oolouring  eflmete 

are  fxwwible.  Vitvincork  iiiayDeueed 
for  tli<'  front  of  Fii.'.  ll^'J.  aocom- 
modatiuu  may  be  made  for  the  tem- 
porary insertion  of  small  pots  of  ferns 
and  the  like. 

Fig.  1 9'^  Hhows  the  necessary  details 
stripped  of  the  <irnanieiit  .     Thr  upper 


Fio.  193. 

tank,  wliirh  Kup|)li«\-«  tlie  side  cataracts 
and  the  rain  shuwcr,  ahould  be  lai^ 
enough  to  keep  the  fall  of  water  con- 
stant eomo  time.  If  a  regular  supply 
of  water  am  Ixj  bniught  to  it,  I'V  a 
rubber-tu)x.>,  from  an  adjacent  tap,  ho 
much  the  better.  The  side  o»tenets 
could  atert  by  a  single  pipe  from  the 
upper  tank,  if  desind,  it  lieinp  then 
possible  to  control  botli  at  once  bv  a 
single  stop  Uip  ;  or  they  may  be  die- 
tanct,  ari  Hhown,  with  *  t^iap  tap  in 
each.  Tlie  lower  tank  is  merely  to 
receive  the  falling  water,  and  requires 
an  oveiflow  pijx).  This  pipe  can  ran 
into  a  pan,  whidi  muat  be  watched 


and  emptied ;  or  it  may  1  le  poasible  to 
carry  the  overflow  (by  a  rubber  tube) 
to  an  a<lj;M'ent  gully. 

An  important  detail  is  the  lighting 
of  the  upright  oohmm  or  ^  F^.  194 
giveathopartieulanof tlua.  AcSrcular 


fk«.  IM. 

lens  is  arranged  to  come  at  a  suitable 
oentrd  pohit,  the  glaaa  and  ita  fnoM 

behq^  w»ter*tight.  The  glass  is  not 
specially  ground,  being  only  a  piece  of 
ordinary  plain  glass.  Over  the  centre 
of  tUa  thtt  yk  ia  flzed  aa  ahown. 
Beneath  this  tha  aonrce  of  light  may 
>>e  fixed,  or  a  beam  of  light  may 
directed  to  it  by  a  mirror  placed  at  45*^ 


Fio.  196. 

an  illuHtnite<l.  It  is  de«irablc,  in  foct 
neccHtiary,  that  the  water  supply  to 
thia  jetoomafromahiglwraouroethin 
the  tank  that  is  just  over  it.  If  a 
house  tJip  is  available,  a  piece  of  rubl>er 
tube  will  bring  the  water  from  it  with 
abundance  of  pressure ;  but,  failing 
thia,*aeiiai»to  tankmuat  be  prorided. 
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This  could  be  a  large  oil -can,  with 
madft  and  Up  aoldered  in  the  bottom ; 

this  can  beinp  filled  witli  wjilcr  and 
hung  up  on  the  WftU  &t  a  suiteble 
height. 

Fig.  195  ghowg  the  simple  detefl  of 
illuminating  the  Hide  cataracts.  In 
thin,  as  with  Fig.  194,  provi«ion  can 
be  made  for  sliding  in  coloured  glaMHe^ 
batwaeii  the  light  and  the  water. 
Hmm  ere  ahown  in  both  iUuitntions. 


Fountains,  Self-acting. 

Fro.  199  ii  the  form  in  which  the 
parts  of  a  eelf-acting  fountain  ere 

usually  arrangetl.  To  net  tin's  to 
work  the  cork  marked  '*  plug "  is 
remoTed.  end  water  poured  into  the 


 -4,  -  <i  


Fto.  Iff. 

container  2  until  it  is  nearly  up  to 
the  top  of  pipe  5.  No  water  must  go 
into  chamber  8.  When  the  ehamber  2 
is  fille<l,  put  the  plug  hack  soundly 
and  fill  the  open  Itosin  1 ,  Imt  previously 
plogging  the  top  of  pipe  4.  with  a  cork, 
when  the  beaiii  1  b  full,  temoye  the 
cork  from  the  top  of  pipe  4  and  let 
the  water  run  down  into  cliamber  3. 
This  will  c^use  a  compression  of  air 
thare,  whieh,  trsnsmitted  up  the  |iipe 
6  to  chamber  2,  will  cause  water  to 
he  elevated  from  the  fountAin  jet. 
The  fountaiu  will  be  in  o^>eration 
onta  it  has  displaoed  the 
chamber  3. 

Fig.  197  nmy  he  said  to  resemble 
Fig.  196,  but  is  iugeniously  arranged 
to  he  reveraiUe,  so  that  when  the 

T  2 
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fountain  ceaaea  to  plav  it  can  be  re- 
venad  uod  bring  another  into  opem- 
tion,  and  while  the  latter  ii  pliqriQg 
the  first  one  rights  it.self  in  reedinees 
lor  dntj  again.  To  operate  this,  pour 
iraAar  Into  tho  top  open  haain  or  pan 


no.  m. 

and  it  will  pass  down  pipe  1  to  fill 
chamber  2,  the  air  from  this  cistern 
passing  out  up  pine  8  into  tiM  upper 
chamber.  From  here,  the  jet  b«ing 
open,  the  air  escapes  to  the  atmo- 
tphere.  When  the  lower  chamber  2 
b  fall,  open  tap  4  and  let* little  water 
rise  into  the  upper  chamber,  after 
which  close  the  jet  cock  and  then 
rtveru  the  fountain.  The  fountain 
tnmi  on  the  anna  S6.  Wliat  was 
tho  top  fountain  is  now  the  bottom 
one,  and  a  glance  at  the  illustration 
will  Hhow  that  the  water  then  reverses 
itadf  in  the  ehamhera  provided  the 
cock  4  is  open  to  let  the  air  ascend 
into  what  was  the  bottom  chamber. 
Now  repeat  the  fiUiiig  witii  the  new 
upper  (and  empty)  roontain  in  just 
the  same  way.  Having  done  thiH,  it 
is  only  necessary  to  reverse  the  foun- 
tains again,  bringing  the  original  top 
one  to  the  top  onoe  more,  and  this 


will  at  once  commence  to  play  if  the 
jet  cock  la  open.  Hie  lower  one  will 
also  be  preparing  its<>If  to  play  when 
its  turn  comes.  The  tap  4  must  be 
closed  each  time  the  fountain  is  brought 
up  to  play,  and  opened  eadi  tfaM  the 
fountain  is  turned  downwards  to  re- 
cover itself.  The  corks  6  6  are  for 
emptjing  when  ret^uired.  The  oone 
ana  oollar  ringa  in  eaeh  baafai  (around 
tiM  let)  are  to  receive  water,  and  hold 
it  when  each  fountain  ii  fuwtaed  and 
upside  down. 

Fig.  19818  »  dmple fountain  operated 
bv  compressed  air.  The  body  is  filled 
about  one-third  with  water,  leanng  » 


Fta.  IM. 

good  air-Bpaoe  above,  into  which  air  ia 

compresswl,  through  the  oock  Hhown, 
by  a  strong  bicycle  pump.  If  the  jet 
is  a  hue  one  the  fountain  will  operate 
about  one  hour,  and  is  therefore  suited 
for  the  dinner  table  if  surrounded  by- 
ferns  or  ia  arranged  to  tiiko  Ho  wens 
round  it.  It  must  be  fairlv  litroug  to 
withstand  the  pieaauie  off  the  oom- 
pressed  air.  and  the  open  pan  at  top 
must  be  large  enough  to  tivkc  all  the 
water.  A  screw-plug  at  the  bottom 
of  the  pan  will  aUmr  of  the  wnter 
running  bock  into  the  chamber  when 
refilling  or  filling  is  done,  the  plu^ 
being  replaced  before  pumping  air  in. 
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Beat  Ib  ftbMrbad  in  Waging  solida  to  I 
the  liquid  ooaditiop,  anrl  the  cold  thua  I 
produce*!  may  prove  sufficient  to  con- 
vert wfiU^r  into  ioe.  The  salts  com- 
monly eiu ployed  for  this  purpoie  sre 
termed  "freering-mixturee."  They 
■n  ohieQj  as  given  in  loUowiQg  teUe.  ' 


The  best  known  of  the  numeroue 
freezing- mixtures  that  have  been 
hitherto  described  consists  of  3  parts 
ice,  and  1  of  ordinary  salt.  DteeolTing 
oononrmtl^  these  two  subs tanceH  give 
a  temperature  of— 5  4^  F.  (2P  C), 
the  freexing^point  of  the  solutioii. 
Tliemeltiiig  of  only  a  pert  of  the  nds- 
ture  is  sufficient  to  produce  thie  tem- 
pemture  throughout  the  meoe;  and 


Mlxtaret. 


mum  or 


poonded  fee,  S 

chloride 


eodinml 


'(1)  2  parts  snoir  or  poonded  ioe,  1  aodinm 

chloride 
(2)  5  parte 

cliJoride,  1 

(8)  24  parts  snow  or  pounded  ice,  10  scHiiumi 
chloridei  6  ammonium  chloride,  5  potas-  \ 
tamn  nitrate  I 

(4)  12  parts  snow  or  ponnded  ioe,  5  eodiumi 
chloride,  5  ammonium  nitrate.     .     .  .| 

(6)  3  parts  sodium  phosphate,  2  ammonium^ 
mtnute,  4  dilnted  mixed  adds  .    .    .    .  ( 

(6)  8  parte  anoir,  10  dilute  sulphuric  acid  . 

(7)  1  part  snow,  3  crystallisfHl  (Miloium  rliloride 

(8)  5  parts  sodium  phosphate,  3  ammonium) 

mtrato,  4  dilute  nitric  add         .        .  / 

(9)  1  part  ammoninm  nitrate,  1  water 

(10)  5  imrts  ammonium  ohloride,  6  potassium 

nitrat)e,  16  water  

(11)  1  part  snow,  1  dilute  sulphuric  add 

(12)  3  parte  enow,  2  dilute  nitric  add 
(18)  8  parts  snow,  3  dilute  eolphnrio  aoid,  8 

dilute  nitric  acid 
(14)  5  parte  ammonium  chloride,  5  potaarium 

nitrate,  8  eodium  sulphate,  16  water  . 
(16)  5  imrU  eodium  solphate,  4  dilute  eulphuric 

acid 

(16)  3  parte  sodium  nitrate,  2  dilute  nitrie  acid 

(17)  2  parte  noir,  3  calciiun  chloride    .    .  . 

(18)  3  part."  snow,  2  dilute  Muiphuric  acifl 

(19)  1  part  ammonium  nitrate,  1  sodium  car- 

bouate,  1  water  

(20)  8  parte  snow,  6  hydrodiloric  add 

(21)  6   parts  Hodium  Hulpliatc,    1  nmmotiium 

chloride,  2  potassium  nitrate,  4  dilute 
nitric  add  


ThenDometer  sinkii : 
•F. 


'aS. 
& 


O 

to  *6 

to  -12 

to  -18 

to  -25 


from  -84  to  -60 


} 
} 
} 


f> 
If 
*» 

•I 

ti 
ft 

f» 
II 

If 

»• 
•I 
»i 

II 

»i 

11 


-68 
-40 

0 

40 

60 

-20 
0 


to  -91 
to  -78 

to  -84 

to  4 

to  10 

to  -60 
to  -48 


-10  to  -66 
60  to  4 


60 

60 

-15 
82 

60 

82 


to  8 

to  -8 

to  -68 
to  -28 

to  -7 

to  -27 


50  to  -10 


60 
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Aelod 

HUtOTM. 

HIS 

of  I  «  m- 

•F. 

"  F. 

(22)  9  parts  sodium  fh/mgiuktA,  4  dilute  nitric^ 

e 

from  50 

to 

A 

A 

(23)  7  parts  mow,  4  dflute  nitric  Mid   .    .  . 

fi 

82 

to 

-80 

62 

(24)  1  part  snow,  2  crystallised  calcium  chloride 

** 

0 

to 

-66 

66 

(25)  3  jiartH  snow,  4  calcium  cliloride     •     .  . 

If 

20 

to 

-48 

68 

(26)  4  parts  suow,  :>  calcium  chionde     •  • 

>i 

32 

to 

-40 

72 

(27)  2  parts  mow,  a  crystallised  celdlimolilcride 

f» 

82 

to 

-60 

82 

(28)  3  |iarts  snow,  4  pota.sh  ...... 

>» 

82 

to 

88 

(29)  6  parts  Krxlium  Hul{>hat«,  5  ammonium^ 
mtrate,  4  dilute  uitiic  acid    .    •    •  ./ 

»> 

60 

to 

-40 

90 

with  constant  admitisiou  of  heat,  and  i 
stirring,  the  low  temperature  is  main- 1 
tained  till  the  whole  is  dissolved .    The  ! 
freezing  apparatus  of  confectioners  is  ! 
well  known :  a  tin  pot  containing 
cream,  a  woodm  or  metallio  vessel  en- 
closinj?  the  pot,  and  tlio  interval  filled 
with  ice  and  salt,  which  i.s  frcc|uently  i 
stirred,  tliat  the  ice  may  not  sink  to  | 
the  bottom.   In  a  Ftaii  machine,  for 
homeuHC,  tlie  agitation  of  the  froczing- 
mixturo  is  maintained  by  rotation  of 
the  double  cylinder  containing  it  and  j 
tho  cream  vessel  round  anaaos  at  right 
angles  to  the  cylinder's  length,    Meid-  ' 
inger  has  constructed  a  machine  Ijawed  : 
on  the  observation  that  a  solution  of 
ordinaiy  salt  under  W  F.  (0<*  C.)  also 
fuses  ioo,  uid,  so  long  as  its  oonoentra- 
tion  is  maintained,  i»roducea  the  same 
low  temperature  as  the  mixture  of  salt 
and  ice.    He  provides  a  sieve-like 
vessel,  containing  salt,  to  maintain  the 
concentration  as  the  ice  melts.  The 
lowering  of  temperature  is  uniform 
throughout  the  vessel,  and  no  stiiring 
is  required.   The  machine  has  come 
largely  into  use  in  perfumery. 

(c)  On  the  basis  of  his  own  e^qwri- 
mmts,  Meldinger  lias  formed  a  taUe 
showing  the  respective  merits  of  vari- 
ous freezing-mixtures.  Theextrart  «jn 
ptige  327  contains  tliu  most  serviceable.  I 


Salt  mixtures  give  much  greater 
lowering  of  temperature  then  simple 

Raits,  as  they  dissolve  in  much  lees 
water.  Thus,  1  part  sal-ammoniac  is 
dissolved  in  3  parts  water,  and  lowers 
the  tempsrature  about  lO^G. ;  salt- 
petre dissolves  in  6  parts  water,  and 
lowers  the  temperature  about  11°C. 
(Compare  the  fourth  and  fifth  on  the 
list.)  It  will  be  seen  that  the  salt^oe 
mixture  proves  considerably  more  ener- 
getic and  clif'ufMT  than  any  of  the 
others  so  far  as  use  of  the  materials 
only  once  is  conoenied«  The  second 
mixture,  to<>,  cannot  be  restored  ;  nor 
can  the  last,  easily,  on  account  of  the 
crystallised  Glauber  salt.  Both  are 
compaiatively  cheap,  however.  The 
mixture,  in  which,  bj  vaporisation  of 
the  Bf»lutioii,  the  salt  is  easily  renewed 
in  its  original  condition,  ammonia  ni- 
trate and  ssl-ammoniae,  is  so  costly  at 
the  first,  that  it  would  not  do  to  use 
it  only  once.  This  was  the  mixture 
emploved  in  an  apparatus  first  exhi- 
bited by  Ohiries  at  the  BwisBzhibi. 
tion  in  1867.  The  tin  vessel  contain- 
ing the  substance  to  Ije  frozen  is 
enclosed  in  a  large  wooden  vessel 
obtaining  the  freeing  -  mixture, 
and  is  furnished  with  screw  wb^ps, 
whi<>h  stir  the  mixture  aa  tbe vessel 

is  rotated. 
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0-5 
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tTKDER  the  pressure  of  ctrcumBtanoM 
great  attention  has  of  late  yean  been 

g'ven  to  the  study  of  oiose  economy 
all  Innches  of  manufacture,  and 
paHicular^  to  the  stHidiag  ohaign 
which  form  so  large  a  proportion  of 
the  ooflt  of  a  lu^e  works.    The  control 
of  ooal  oonsumption  is  one  question 
wllioh  nMrita  the  greatest  attention,  j 
since  a  saving  in  coal  alone  will  in 
many  parts  of  the  world  in  itself  aid 
lai^ely  in  increasing  the  profita  of  a  I 
oopoem.    Great  attention  hai  been  I 
devoted   to  automatic   st^jkini;  and 
smoke  consumption  appliances,  but  all 
these  appliances  must  fail  in  their 
object  uuees  some  means  is  provided 
of    automatically    and  continuously 
indicating  to  the  attendant  in  chai|^ 
of  the  boilers  the  exact  state  of  fur- 
naoM  under  his  cftre,  while  attiMtame 
time  fumiahint;  a  continuous  record 
accesHihle  only  to  the  uiana^er  whereby 
they  can  check  the  efhciency  of  the 
firii^.    Sinoa  the  production  of  steam  I 
li  effected  V>y  the  combustion  of  fuel,  ' 
there  ciii  be  no  better  or  more  effec- 
tive method  than  the  rapid  and  con-  I 
tinuoita  aoalyBis  of  the  product  of  | 
combustion  deliveretl  to  the  chimney  ; 
for  the  condition  of  the  gases  in  the 
place  will  at  once  show  if  the  combus- 
tion of  the  f^el  ifl  complete,  this  being,  | 
in  short,  evidenced  by  the  proportion 
of  CO,  conUiined  in  the  flu«!  j^ivses. 
The  fireman  cannot  be  respoutublu  for 
the  type  of  boiler  end  foniaoe  under  | 
his  caro,  and  is  indeed  never  consultetl 
in  such  matters,  but  he  can,  by  studying 
the  proportion  of  CO,  in  the  flue  gases,  , 
arrive  at  a  very  dooe  approximation  to  | 
the  actual  efficiency  of  his  control  of 
th«  firing.    To  achieve  tluH  rapidly, 
aut<jmatically  and  continuously,  wlule 
at  the  same  time  pi  eeenting  the  remits 
in  a  form  understandable  to  any  in- 
telligent man,  preventH  many  difncill- 
ticti,  but  the  apparatus  invented  by  j 
Simmance  and  Abady  doee  do  this  | 
with  juhniniblo  .sitnf)li<  if y.    A  diagram 
of  the  apparatus  devised  by  them,  and 


manufactured  by  Alexantler  VVrightand 
Co.,  is  shown  in  Fig.  199.  The  app»- 
ratns  is  placed  in  en  lemeiible  position 

in  the  boiler  room,  and  a  oonneotlon  ie 

madp  from  it  to  the  Ijomc  of  the  flue. 

There  are  three  principal  vessels  or 
holders  in  this  apparatus  :  the  tank  A, 
the  extractor  P,  the  analyser  J. 

A  dribble  of  water  h*  the  motive 
power  for  effecting  the  whole  of  the 
opemtions  described  below  : — 

Water  is  allowed  to  drop  into  the 
tank  A  from  a  ball  valve  cistern.  In 
the  tank  there  is  a  float  B,  which  is 
attached  by  means  of  a  chain  C  to  the 
bell  D  of  the  extractor,  euid  this  float 
rises  and  allows  the  Ixill  D  of  the 
extractor  to  fall.  Assuming  that  the 
bell  D  of  the  extractor  is  empty,  then 
the  float  B  is  the  tank  A  weald  be 
near  the  top,  and  a,s  it  get*  near  the 
top  it  engages  with  the  drip  valve  E 
on  the  water  service  F,  quickening  the 
supply  for  ft  moment  and  starting  an 
automatic  syphon  G.  The  drip  valve 
is  not  a  necessity,  but  is  supplied  where 
the  water  supply  might  be  irregular 
and  interfere  with  Ihe  ragnleri^  o# 
the  syphon.  The  syphon  actuates  the 
Ijalaucc  valve  H  which  opens  the  way 
from  the  flue  to  the  extractor,  and 
▼ente  the  analyser  J.  Natundly,  as 
the  water  syphons  out  of  the  tank  A, 
the  float  B  inside  drops,  and  being 
h^vily  weighted,  pullii  up  the  boll  D 
of  the  eztnctor,  which  is  suspended 
in  a  vessel  filled  with  oil,  and  thus 
collects  a  quuntity  of  gan  from  the 
flue.  Now  Ah  IhiA  bell  D  rises,  the 
small  tube  K  (which  wOl  be  seen  de- 
pending  from  the  crown  of  it)  is  lifted 
out  of  the  HUiall  vessel  L  which  con- 
tains the  oil,  and  as  this  bell  D  has 
been  sucked  up,  ee  it  were,  a  plug  of 
thi.s  liquid  is  gJso  sucked  up  into  tho 
Humll  tulHJ  K,  completely  sealing  it. 
Now  wliat  next  liappeus  is  that,  the 
iqrphoning  being  finished,  the  wey 
from  the  flue  is  automaticfdly  shut  ofl^ 
by  the  Udanee  valve  H.  The  water  is 
now  running  into  the  tank  A,  lifting 
the  float  B,  and  allowing  the  extractor 
l)cll  I)  to  fall.  As  it  does,  so  it  will 
be  seen  that  the  oontenU  of  the  bellD 
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(wUoh  ti7  the  closiiig  of  the  valve  H 
are  now  uninlluencod  by  vacuum  or 
oonditiuns  in  the  flue)  are  first  reduced 
to  atmoipheric  pressure,  and  tben  mn 
aetUiilly  under  pressure,  and  part  of 
the  contents  will  therefore  blow  out 
through  the  little  tube  K  which  has 


can  lessen  or  increase  the  amount  of 
gas  sent  forward  into  the  analyser  J 
(and  we  make  this  adjustment  so  that 
the  ▼ohuM  trom  0  to  100  on  tho  on- 
graved  scale  N  is  transferred  when  the 
apparatiiH  18  being  set  by  air  containing 
practically  no  C0|).    When  the  iiue 


Fio.  190. 


firr^t  discharged  its  liquid  plug.  The 
boll  I)  Htill  falling,  the  little  tube  Ih 
then  seiiled  by  the  liquid  in  the  small 
TSMOl  L,  imprisoning  a  defimteqtUUltity 
of  gM,  and  there  arrives  a  point  when 
the  resistance  offerwl  }»y  tluH  Healing  ib 
greater  than  the  weight  of  the  analyser 
bell  J,  Mid  the  volume  of  is  tMro- 
lore  transferred  (by  bubbling  through 
the  8ep«in\te  inni  vessel  M  <  (mtaiiiiiit; 
GOUBtic  potash  solution)  to  tlieanalytier 
J.  The  whole  point  is  that  by  ad- 
justing tlie  licii^'lit  at  which  the  little 
tube  K  aeala  itaelf  in  the  liquid  L  wo 


I  gas  has  been  turned  on  to  the  apparatus 

I  and  transferred  from  the  extractor  1) 
j  into  the  analyser  J,  the  CO,  has  been 
I  absoriied  by  oaustfe  potaeh  in  the  iron 
I  vessel  Mf  and,  owing  to  such  absorption, 

the  analyser  bell  J  will  not  rise  t<» 
.  full  height.    We  allow  it  to  auto- 
matically rise  aa  £y*  ae  it  will,  carrying 
with  it  a  pen  which  marks  on  the  chart 
the  final  fKihitioii  of  the  analyser  )  oil 
i  Jf    The  percentage  of  CO,  in  thegas 
I  is  thua  automatioBlly  recorded.  This 
'  hell  J  then  venta,  aending  out  the 
'  analjaed  gM  fay  a  a^iarate  chaauelaud 
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without  raixinp  or  coming  in  contact 
with  the  fresh  chai^  of  mw,  and  a  new 
cliuge  of  is  Ivoaght  iori«wd  to  be 
detlt  with  in  exactly  the  SMiie  w»y, 
the  whole  of  the  operations  taking 
place  automatically  by  means  of  the 
dripping  w9lbBe. 

jVoK.—- It  wOl  be  seen  tliat  the 
correctness  of  the  reconl  (lepends  upon 
the  maintenance  of  the  level  of  liquid 
in  the  weliDg  veeiel  wUoh  level  is 
kept  praetioally  oonstant. 

R  is  a  small  seal  bottle,  and  the  glaf*s 
ojpen  ended  tube  should  enter  the 
hqiiid  (oil)  about  1  in.  to  1^  in.,  and 
is  a  aafety  device  to  guard  against  the 
liquid  V>eing  slopped  over,  if  either  of 
the  bells  were  carelessly  pulled  up  by 
hend. 

The  proper  understanding  of  the 
Bcal  Ixjttle  is  very  important,  not  that 
it  olfects  the  correctnees  or  capicity  of 
the  instrument,  but  because  it  indioates 
at  once  whether  there  is  any  stoppage 
in  the  pii>e8  leatling  the  gn«  to  tlie  CO, 
recorder,  as  is  explained  more  fully  in 
the  instructions  ror  fitting  up. 

In  the  diiigram,  the  clock  drum  with 
chart  in  oiuitted  for  the  sake  of  clear- 
ness. The  potash  is  put  in  a  separate 
vessel  so  that  it  only  requires  ch&iving 
eveiy  six  weeks  or  two  months,  whidi 
is  a  great  advantsgs. 


Galvakomexsb. 

To  every  worker  in  physios  erelsetrict^ 

a  good  and  rcliiible  galvanometer  is  a 
prime  necenaity  ;  but  the  prices  asked 
for  sneh  by  instrument  nudmrs  eftsn 
constrain  one  to  get  along  with  8ome 
rude  and  imperfect  makeshift.  But  at 
1  a  merely  triniug  expense,  an  instrument 
may  be  made  which  shall  be  equal  in 
performance  to  any  that  can  be  bought, 
'  and  which  requircH  but  little  mechani- 
cal skill  on  the  part  of  the  maker. 

Prooure  1  ft.  of  8>in.  brass  tubing, 
5  in.  of  2|-in.  tubing,  6  discs  of  brass 
plate  ;i  in.  (lifiniet<T,  and  a  piece  of 
hardwuod  plank,  or,  better,  vulcanite, 
the  latter  to  serve  ss  a  tnae  to  Uw 
finished  instrument.    From  the  3-in. 
'  tube  saw  a  piece  2i  in.  long  and  nicely 
I  square  its  ends.    This  is  fur  the  body 
I  or  barrel  of  the  galvanometer.  (>oaB- 
wi«e  of  this,  and  midway  from  either 
end,  a  »\it  2  in.  long  and  §  in.  wide  is 
next  to  be  made. 

Now  take  the  2|.in.  tube,  and  with 
a  brood  half-round  file  fit  one  end  of  it 
to  the  side  of  the  Ijarrel — a  rather  diffi- 
cult feat  for  a  novice.  When  fitted  it 
is  to  be  soldered  in  plaoe,  immedUtel^ 
over  the  sUt  in  the  barrel.  In  this 
and  8ub«erjuent  operations  of  Bolderiiig 
the  joints  are  to  be  *'  sweat  "  together, 
that  is,  the  |neoes  are  bound  in  plaoe 
with  wire,  plumbers'  acid  and  solder 
put  around  the  joint,  and  the  whole 
heated  in  a  lamp  until  the  solder  flows 
into  the  joint,  inien  it  may  be  "  wiped  ** 
with  a  piece  of  cloth.  Thus  is  formed 
the  Htjuulanl  of  the  instruiuent,  which 
serves  to  support  it  upon  its  base.  To 
this  end  a  plug  of  wood  may  be  drivmi 
firmly  into  the  open  end  of  the  stand* 
ard,  anda  largescrew  passed  up  through 
the  base  into  it,  thus  binding  the  two 
together.  The  bsse  may  be  turned  or 
finished  in  any  form  to  suit  the  taate 
of  the  maker,  and  it  should  l)e  provide<l 
witli  ''6  leveUixig  screws  thrcade<l 
through  the  bsse  itself  or  through  pro- 
ject! ng  armn  of  brass. 
I  At  the  (•♦Mitral  jxiint  of  the  top  of  the 
1  barrel  diill  u  small  hole,  and  over  the 
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hole'aoMer  a  ham  famile  for  hddiiig 
» I^MB  tube,  which  last  is  to  carry  the 
suspension  arrangement.  Now  take 
jrour  piece  of  'd-in.  tubing  again  and 
mw  mm  it  two  ringB,  each  f  in.  wido. 
After  smoothing  the  ends  of  these,  slit 
them  open  and  Uike  out  a  small  portion, 
so  that  they  may  just  be  sprung  into 
the  bamL  Wbuein  tbis  podtion,  with 
a  little  projecting,  one  of  the  discs  is  to 
be  lai<l  upin  either  ring  and  secunnl 
by  soldering.  Thus  are  formed  two 
niUoir  onpa  for  eontaining  the  ooOa. 
Through  the  centre  of  one  of  these  cups 
make  a  hole  }  in.  diameter,  and  also  in 
each  cup  two  fine  holes,  one  near  the 
efarecunfirenoe,  the  other  near  the 
centre,  for  passing  out  the  terminals 
of  the  coils.  In  the  cup  having  the 
large  central  hole,  the  sooall  hole  is  to 
be  made  doee  by  the  edge  ol  the  large 
one. 

The  coiIb  themselves  may  next  be 
wound.  Make  a  spool  of  wood,  1  in. 
between  the  heads,  and  having  its  core 
f  in.  diameter  at  one  end,  |  in.  at  the 
other.  The  spool  head  on  the  smaller 
end  of  the  core  is  made  removable,  so 
tiiat  the  ooil  when  finished  may  be 
dbrawD  from  the  spool.  Pin  the  spool 
to  any  convenient  supiwrt  with  a  large 
screw,  and  insert  a  p^  near  the  mai^giu 
of  the  free  head,  to  serre  as  a  hsndle 
lor  toraing  the  spool  in  winding  the 
coil.  The  wire  to  be  used  will  depend 
upon  the  purpt^e  for  which  the  instru- 
ment is  to  be  eni]>loyed.  Kos.  24  to  28 
wire  is  good  for  general  purposes  ;  but 
the  general  worker  will  find  it  advan- 
tageous to  have  three  sets  of  coils  of 
Kos.  16,  28,  and  86  wirerespeotitely, 
and  it  was  that  other  cups  and  coils 
might  be  made  at  leisure  that  the  eztia 
tubiiig  and  discs  were  provided. 

Before  winding,  the  wire  is  to  be 
cooked  in  hot  paiaffln  until  all  air  is 
driven  off.  Miikea  small  hole  through 
the  spool  head  close  to  the  larger  end 
of  tto  oore,  pass  one  end  of  the  wire 
throng  this  nolo^  and  then,  guiding  the 
wire  with  one  liand  and  turning  the 
spool  with  the  other,  till  up  the  spool, 
iwakinE  the  winding  as  snug  and  {lenect 
as  possiUe.  To  permit  <rf  adjustment, 


the  outer  diameter  of  the  ooil  should 

be  a  trifle  less  than  the  diameter  of  the 
cup  that  is  to  contain  it.  Carefully 
take  away  the  removable  spool  head, 
and  without  disturbing  theeofl  give  it 
a  thin  covering  of  tolid  shellac  upon  its 
ex|x>8ed  face  and  edge.  The  shellac  is 
melted,  and  neatly  smoothed  upon  the 
coilwitiiahotiroD.  The  ooil  may  now 
be  most  carefully  removed  from  the 
spool  and  its  other  face,  as  well  as  the 
portion  within  the  conical  hole,  coated 
with  sheUae  as  above.  TiieseoQiidttid 
subsequent  coils  are  made  in  the  same 
manner.  The  coils  are  fixed  in  the 
cups  by  pouring  melted  rosiu  about 
them,  fint  taking  care  to  pass  the 
terminals  thrcNigfa  the  holes  provided 
for  them. 

The  needle  or  magnetic  system  next 
demands  attention,  and  it  will  test  the 
skill  of  the  beginner.  A  piece  of  No. 
16  aluminium  wire,  3  in.  long,  is 
flattened  at  either  end  for  i  in.  of  its 
length,  and  through  one  end  a  minute 
hole  is  (neroed.  A  staff  for  carrying 
the  magnets  and  mirror  is  so  formed. 
For  the  magnets  procure  a  ratlier  wide 
watch  nring,  annsal  it  well,  and  ffle 
or  grmd  a  portion  of  it  until  it  is  made 
as  thin  as  newspaper,  about  07  mm. 
Cut  from  this  12  pieces,  each  |  in.  long, 
and  roll  them  about  a  steel  wire  into 
little  hollow  cy linden  ^in.  diameter. 
(Some  manufiicturers  use  short  flat 
pieces  of  narrow  watch  spring  for  this 
purpose.) 

The  12  (flinders  are  then  to  be 
dipped  in  a  strong  solution  of  [wtassium 
ferrocyanide,  hutited  to  bright  redness, 
and  suddenly  plunged  into  odd  mer- 
cur}\  By  these  mciins  they  are  made 
extremely  liard,  and  will  retain  a  very 
strung  magnetic  chaise.  To  magnet- 
ise, string  them  on  a  wire,  and  put  in 
a  solenoid  through  which  the  strongest 
available  current,  pi-efenvMy  thatnom 
a  c^namo,  is  made  to  pass. 

On  little  square  scales  of  ndoa  ar* 
range  the  magnets  in  two  sets  of  6 
each,  taking  care  tliat  in  each  set  the 
poles  of  the  individual  magnets  shall 
lie  in  the  ssme  direction.  Secure 
them  upon  the  mioa  scales  with  aveiy 
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little  ahellao  Twmidi,  and  in  tho  Mine  i  tube  aooompliilMt  thit.   The  (op  of 

way  the  mica  scales  upon  the  stuff,  one  the  tube  must  be  provided  wiUi  an 
at  either  end,  being  very  careful  that    arrangement  for  suspending  Uie  needle. 


theoombined  poles  point  in  oppoeite 
dnwstions  in  the  ttvo  Mti  of  magneta. 

In  fn)i\t  of  the  magnets  near  the 
upi)er  end  of  the  staff  (the  end  having 
the  minute  hole)  is  placed  a  mirror, 
and  fixed  with  shellac.  These  mirrors 
may  lie  bought  for  a  small  8um  of  the 
dealers,  or  &u»Xy  made  by  grinding 
very  thin  a  piece  of  plate  glass  and 
■Ivwii^  its  ungraund  ms.  Hw 
ordinary  microscopic  cover  glasses  are 
rarely  perfect  enough  to  l)e  used  an 
mirrors.  Our  needle  now  needs  only 
the  addition  of  a  pair  of  dragon-fly 
winp<,  in  the  po«ition  indicated  in  Fig. 
liOO,  to  make  it  compluto.  Thewe  wingK 
bring  the  necxlle  quickly  to  rest  after 


Fig.  ^1  shows  how  this  is  made. 


Fte.  aoo.^alTanometer  ITeedle. 
B,  slaminiam  win- ;  A,  mim>r ;  N  S,  maiz- 
netic  sjatMH ;  F,  lUk  libra  i  £  £.  dragpn-flj 

A  pla8x  tulx',  10  in.  is  now  U* 

be  tixe<i  upright  in  the  ferrule  on  the 
top  of  the  barrel.  A  litle  aulpliur 
melted  upon  the  heated  end  of  the 


no.  SOI.— ^iprrailan. 

Bt  sliding  iHtB  for  •(Utuiting  nosdla  i  F»  Ac 
ttssi  K,gls»tota. 

Another  ferrule  fits  the  glass  tuba. 

On  it  rests  a  small  plate  of  sheet  brass, 
which  is  p)erforate<l,  and  through  the 
latter  a  split  tube  passes,  grasping  a 
aod  mores  in  the  taha  mth 


gentle  friction.  The  ferrule,  the  plate 
and  the  split  tube  are  united  with 
solder.  To  suspend  the  needle,  rexaove 
the  sliding  wire  and  to  its  extriniljr 
attach  with  ▼amiah  one  end  of  a  long 
fibre  of  silk,  such  as  BUIT  be  drawn 
from  white  emUroideiy  sUk  or  a  white 
silk  rihbon  (unspun  aific  fibre  is  prefer- 
able  for  this  purpose,  V.ut  the  twisted 
fibre  may  be  straightened  by  steaming). 
Press  a  little  ball  of  wax  upon  the  free 
end  of  the  fibre,  and  drop  the  ball 
down  through  the  split  tube  into  the 
jiPilviuiorneter  iKurel,  uinl  push  tlie 
wire  iu  place.  The  end  ol  the  fibre  in 
the  batrel  can  now  be  caught  and 
threaded  through  the  hole  in  the  needle 
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gteff,  secured,  and  the  wingi  put 
through  the  slit  at  the  bottom  of  the 
barrel,  where  they  should  BW-iiip  frt'cly 
in  the  tube  below.  The  coils  can  now 
be  pushed  into  place,  the  coil  having 
the  large  hole  being  the  front  one.  In 
this  hole  a  apcctacle  lens  of  4  ft.  focus, 
ground  to  a  tit,  is  to  be  cemented. 
The  suspension  wire  is  moved  up  or 
down  imtfl  tiie  mirror  if  Men  to  oQoupy 
the  centre  of  the  coil.  Two  of  the 
coil  terminals  are  to  1*  joined,  so  that 
the  current  may  circulate  in  the  same 
direotioa  in  Moh  ooil,  and  the  other 
two  are  connetrted  to  Hcrew  pottlUpCMI 
the  )j«u*e  of  the  instrument. 

A  Hmall  bar  controlling  magnet  is 
proTidedy  «ither  upon  e  aepamte  stand, 
or  it  may  Ix;  attached  to  the  glass  tube 
with  the  aid  of  a  split  cork.  Tlie  in- 
■trumeut  itself  is  now  complete,  except 


Fro.  203. — SectkNi  of  Qalv&Dometcr. 

O  G.  galTUMNHieter  oarrel;  M  M.  cuiIb; 
ariffor;  Bl^  ■aefiwrtc  Kysttm  ;  C,  kiu; 
Into  ftr  alMted^  N,  glass  labe;  K,  i 


T. 
•Ill- 


some  means  for  reading  its  indications. 
The  following  ample  device  aocom- 

plishes  that  purpose  better  thixn  the 
most  elaborate  and  costly  teleHCope 
and  scale.    Procure  one  of  those  lenses 

It  ihoiiklbe 


about  3  in.  diameter  and  6  in.  focus. 
Make  a  stiff  tulie  of  peper  2  ft.  long, 

hi.  internal  diatnotcr.  The  tuVie 
should  be  furnished  with  a  telescopic 
slide  at  one  end,  and  in  the  slide  a 
peephole.  The  leu  is  to  be  fixed  in 
the  tulx;  at  its  own  foc&\  distance  from 
the  peephole,  and  opposite  the  peep- 
hole, also  in  focus  of  the  lens,  a  fine 
wire  or  spider  line  is  stretched.  Fig. 
203  8how8  the  device  in  seotkai  aild 
will  make  the  details  clear. 

A  scale  of  equal  parts  printed  or 
marked  upon  peper  aiid  ettaohed  to  a 
strip  of  board  is  the  only  remaining 
detail.  Tlie  telescopic  dcN-ice  is  secured 
so  as  to  jpoint  directly  at  the  galvano- 
meter muTor,  about  6  ft.  dfalHit,  and 
a  few  trials  will  enable  one  to  place 
the  scale  so  that  a  distinct  view  of  the 
divisions  may  be  had  upon  looking 


i 


Pio.  3as.~Tbe  Telesoope 
T,  paper  t«b«s  P,  dzmw  tube  ;  L, 

w,  ■ 


tiutNtt^  tha  tdenope.  Remember 
tint  the  loele  ii  seen  reflected  in  the 
swinging  mirror,  and  there  viiW  be  but 
little  difficulty  in  securing  the  correct 
adjustments. 

An  instrument  made  by  the  writer 
in  the  forei^oing  manner,  though  it  has 
a  resistance  of  onljr  50  ohms,  gives  a 
deflection  of  20  divisions  of  its  scale 
throogll  a  resistance  of  250,000  ohms, 
the  current  being  funiishwl  by  a  ningle 
Darnell's  cell.  It  can  be  made  without 
e  lathe.  Thsre  is  bat  a  single  screw 
aViout  it,  and  the  whole  cost  of  (in- 
struction need  not  be  more  than 
10s.  to  12«. 
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Gas  Fitting. 


Gas  Fittino. 

(See  aUo  Acktylknk  Plant.) 

(a)  Beforr  the  intro<luction  of  the 
incandescent  ziydtem.^  of  ga^  lighting, 
the  advantage  of  gau  for  illuminating 
purposes  would  only  bear  coinpariwm  I 
against  oil  liitups,  Init  with  the  incan- 
descent burner  there  are  »i<lvantHfie.s 
that  compare  favourably  ag&inat  the 
deetrio  light  for  many  purpoMs.    As  ' 
•  npaiiist  oil  lamps  pus  Ls  cheaper  for  a 
given  degree  of  illumination  ;   it  is  ' 
cleaner,  and  gives  no  odour  ;  the  break- 
age and  woMT  and  tear  to  the  fitting! 
are  less  ;  the  laKjur  of  attention  is 
almoHt  tot-ally  absent,  danj^er  i;i  re- 
duced i  ami,  in  the  case  of  large  rooms 
or  paUio  plaoM,M]iiething  moreefieo-  > 
tive  than  oU  becomes  abkoluU^ly  re-  ^ 
quisite.    As  aj^ainst  electric  light,  gas 
has  few  advantages  of  course,  but 
thm  is  little  douoi  in  any  one**  mind 
that,  with  incandescent  burners,  the 
cost  of  the  light  obtained  inmuohlMB, 
and  the   maintenance  is 
generally  in  Ibvoor  of  the 
gM.    With  ordinary  oare 
the  renewal  of  gas  mantles 
costs  less  than  the  periodi 
ttl  nnowals  of  the 
inOMlde(«cent  lamps ;  this 
being  pHrticularly  the 


drilling,  the  hole  is  bored  of  a  right 

size  for  tapping,  while  with  a  nit  !io]e 
the  size  should  Ije  a  little  smaller  to 
allow  of  its  being  rimed  out  afterwards. 
The  tapping  is  then  done,  and  a  bend 
(with  its  socketed  end  plugged)  is 
inmiediately  screwed  in.  I^kage  of 
gas  as  the  wmrk  proceeds  can  be  les- 
sened by  the  use  of  a  littleelay  around 
the  tools,  or,  with  the  tap,  a  little 
stiff  grease  in  the  flutes  will  do.  If 
the  service  iis  to  supply  a  large  building, 
and  requiren  to  be  of  a  sise  that  osimoi 
be  tapped  into  the  main,  then  the 
main  must  be  cut  and  a  ca.>^t  tee  in- 
serted. To  effect  this  there  have  to 
he  messuros  adopted  to  prarent  gM 
escape,  and  the  woric  is  oooseqtMiitly 
done  as  follows  : — 

The  main  is  first  tapped  at  two 
points  well  beyond  when  the  pipe  is 
to  be  cut,  and  between  these  two 
points  a  V>yc-pas8  is  fitted,  as  nhown 
in  Fig.  204,  of  1-inch  pipe.  This  is 
to  provide  a  supply  of  gas  along  tbe 
main  while  the  work  in  in  progress. 
A  little  wi^  inside  each  connection  of 


w  una  — p — 
^  care 

mantles    V  tT^'A 


with  bye-pass  burners.  The  electric 
l^ht  does  not,  of  course,  vitiate  the 
air,  nor  does  it  discolour  ceilings  and 
decorations.  Tliis  luw  been  strongly 
ursed  in  its  favour,  but  it  no  longer 
mues  the  strong  impression  it  did 
previous  to  the  incandescent  gas  burner 
being  introduced. 

The  tapping  of  a  gas  main  and  pro- 
viding the  service  between  main  and 
house  is  done  by  the  gas  company 
who-»e  district  the  house  is  in,  but  as 
this  work  is  sometimes  let  out,  a  de-  { 
scription  of  the  method  employed  is 
given.   There  are  advocates  fwd^ing  ' 
the  hole  in   the   tJiain,  while  others 
consider  it  best  to  cut  it  with  a  chisel,  , 
as  the  latter  is  quicker  and  invt^ves  i 
less  pfepamtioa  and  fewer  tools.   In  • 


Fhs.  m. 

the  bye-pass  two  smaller  holes 
drilled,  and  the  edges  ol  these  holes 

are  nicely  cleaned  off,  as  an  india- 

rubl)er  bag  hivs  t^)  l>e  pas-sed  through 
each  and  inflated  as  shown.  When 
this  is  done  gas  cannot  pass  £reot 
along  the  main,  and  it  is  possible .  to 
cut  out  the  piece,  where  marked  in 
dotte<l  lines,  without  a  serious  escape 
occurring.  The  tee-piece  is  then  in- 
serted with  a  loose  Hliding  socket,  as 
shown  at  Fitr.  '-^0.'),  all  sockets  being 
well  caulked,  first  with  yam,  then 
with  lead,  in  the  usual  way.  After 
plugging  the  tee  (or  raiuiiiig  thA 
service)  the  Kn^s  and  bye-pass  STB  n» 
moved  and  the  holes  plugged. 

The  service  from  the  nudn  must  he 
carried  in  an  ascending  direetioo  to- 
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wards  the  hou^e,  giviug  the  pipe  the 
best  poMsiUe  tliAfc  whateTer 

water  may  Ite  condensed  in  it  will 
flow  Ixick  to  the  main.    In  cifOIUIl* 
stances,  however,  in  which  the 
main  ii  tome  dktaiioe  away  and 
not  deep  down  then  it  may  be 
better  to  let  the  service  descend 
towardu  the  houHC,  in  wliich 
oaw  a  drip  pipe  h  provided  (by       ' ' 
means  of  a  tee-piece  and  a  short 
length  of  tuln?)  for  the  condense 
water  to  collect  in,  and  this  is 
periodkaUy  emptiad  fay  tha 
cock  or  plug,  whScheiyar  It  k  profided 
with. 

Oocamonally  the  gas  Hervice  may 
bave  a  laiga  dnhk  or  otber  pipe  mr 
its  direst  paanga  to  the  houaa,  and  it 
then  becomes  necessary  to  riae  over  it, 
80  that  there  occurs  a  fall  to  the  house 
and  a  fall  to  tha  main,  as  shown  on 
f%htridaoff|g.  aoe.  Tbadi^pqie* 


work  lieiiig  done  easily,  and  causing 
no  atnin  on  the  parts  of  tbe  meter 
afterwards.  It  should  be  nioe^  bent, 
and  must  not  dip  to  form  a  podcet  for 


Fra.  aok 

condensed  water.  If  the  oaUar  It  a 
very  cold  one,  it  is  well  to  cover  the 
service  and  its  connection,  as  water 
vapour  can  bava  its  partides  freeaa 
and  stop  a  p^,  even  though  the  ser- 
vice has  a  proper  fall  back  to  the 
main.  The  sizes  of  the  connectioni 
to  metera  are  as  follows,  tha  inlet  «kl 
outlet  being  of  tha  aama  ana.  Tha 


is  then  necessary  as  shown,  but  an 
ioptenioaa  way  of  passing  the  obstacle 
without  a  fall  to  the  house  is  shovm 
on  the  left  side  of  the  drawing.  This 
needa  no  explanation.  Service  pipes 
ba  wul  supported  by  blocks 
in  the  bottom  of  the  trench — 
not  on  the  earth  filled  in — and  it  will 

£y  the  fitter  to  see  the  filling  in  is 
ne  properly.  The  main  cock  comes 
OO  the  service  directly  it  enters  the 
house,  but  on  tlu-  meter  side  of  the 
diw  pipe  if  the  latter  is  provided. 

The  mater  is  usually  placed  in  a 
oallar  within  about  2  feet  of  where  tbe 
•ervice  terminates,  and,  except  in  the 
Uzgest  sizes,  the  connections  are  by 
lead  pipe.    This  pipe  admits  of  the 

*TlMdrip  to  veqreonuMplj  osUsd  asgr^MB, 
wUob  It  la  ao  wsijr  rcnr  *^*' 


meters  can  have  25  per  cent,  more 
lights  on  them  than  they  are  marked. 
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It  would  be  better  never  to  use  less 
than  |«inch  pipe  for  the  aerrioa  from 
main,  however  small  the  number  of 
lights  and  tjie  meter  may  be. 

In  the  piping  of  a  house  there  is 
oomparativafy  httla  akill  needed,  ex- 
cept to  nmomber  that  water  will 
condense  out  of  the  gas  supi)lied,  if  it 
becomes  cool  enough,  and  in  every 
OMre  muat  ba  axarcieed  to  diqKMa 
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of  thia.   The  {npes  must  h»v«  »  hll  i 

to  the  meter  wherever  po88ihle,  and  | 
in  the  case  of  moderate  and  fair-8ize<l 
jobe,  there  ahould  be  a  drip  pipe  or  , 
siphon  on  the  houM  aide  of  the  meter  | 
to  receive  the  condensed  water  from  ' 
the  house  piping.    Where  it  ia  impos-  ' 
sible  to  give  a  branch  a  fall  towards 
the  meter,  then  the  next  best  thing 
b  to  give  the  fall  to  a  chandelier  or 
pendant  which  contains   water.  If 
tlii^  LB  impossible,  then  drip  siphons 
must  be  provided  at  other  points,  as 
OOaveDient  of  access  an  possible.  It 
is  to  meet  difficulties  of  this  kind  that 
tlie  piping  is  so  much  the  best  if 
done  while  the  house  is  in  e  akeleton 
condition. 

The  piping  of  a  house  must  alvnjs 
be  tested,  and  if  it  is  in  a  new  building, 
it  is  well  to  get  the  architect  to 
llie  teat,  and  he  aware  of  Uie  aoundneas 
of  the  work.  Before  the  house  is 
finishc<l,  the  carelessness  of  other 
trades  may  make  a  difference  which  is 
not  diaoovered  until  all  is  covered 
Qirer,  and  then  the  gas  fitter  is  blamed 
for  unsound  work.  The  toHting  can 
be  done  with  a  force  pump  if  the  gas 
ii  not  on,  Imt  if  the  gM  aupply  is 
eonnected,  a  good  test  can  be  made  by 
watching  the  meter.  There  is  a  small 
dial  on  the  meter  tliat  will  plainly 
ihow  the  passage  of  a  fraction  ol  a 
foot  of  gas,  and  if  a  burner  is  lighted 
until  the  jwinter  is  «lea<l  on  one  of  the 
division  marks,  and  then  turned  off, 
•  quarter  oi  an  hour  will  be  aufBdent 
to  show  if  there  is  a  leak  by  the  fur- 
ther movement  of  the  pointer,  if  it 
moves  at  all.  The  pointer  will  not 
move  with  all  the  humer  tape  doaed, 
nnlnaa  there  is  a  leakage  at  aome  point. 
A  leak  may  not  neccHsarily  be  m  the 
fitter's  work,  it  may  be  in  a  Inacket 
or  fitting,  but  H  haa  to  be  found  end 
stopped.  A  common  and  well-known 
leak  that  may  occur  at  some  pericxl 
after  the  work  is  ^nislied,  is  that 
oanaed  bj  naila  being  driven  into  lead  I 
or  composition  pipes.  Compo  pipe  is 
largely — too  largely — used  in  small  ' 
bouses,  or  cheap  work  of  any  magni-  i 
tilde,  baing  buried  in  plaatar,  alao  mn 


under  floors ;  it  ia  almost  impossible 
to  locate  the  pipes  with  any  exactness, 
in  fact,  their  existonep  may  not  be 
thought  of  by  tliose  driving  the  nails. 
It  is  better  to  use  iron  pipe,  and  with 
this  there  Is  no  risk  of  sagging  and 
less  likelihood  of  watar  ooUectiiig  anj* 
where. 

The  jumping  of  lights  may  be  aaul 
to  be  always  due  to  water  in  the  pipea, 

and  this  being  in  almost  every  caae 
the  result  of  careless  work.  Some- 
times, however,  the  jummng  at  a 
chandelier  ia  due  to  a  teak  m  the  inner 
tube  (whicli  g<?ts  eaten  away)  allowing 
water  to  get  into  the  arms  and  inter- 
fering with  the  passage  of  the  gas. 
To  remedy  thia  the  leaky  place  can  be 
soldered  over,  but  to  do  this  usually 
entails  so  much  work  in  getting  at  tlie 
leak  that  it  is  well  to  put  a  new  tube 
in  at  once  and  aave  a  probaUe  repeti- 
tion of  the  trouble  with  the  old  tube. 

A  governor  should  be  considered  a 
necessary  adjunct  to  every  system  of 
gaa  piping  where  the  proeaure  of  apaa 
may  vary  by  reason  of  the  number 
of  li>;;lits  burnini^  at  one  time  hieing 
irregular,  or  from  any  other  cause 
which  maT  make  a  dinrenoe  in  the 
rapidity  of  isnue  of  the  gas.  Even  in 
ramlemte  sized  residences  the  governor 
can  be  recommended,  and  will  prove 
economical  aa  well  aa  a  convemenoe. 
To  illustrate  by  an  extreme  case, 
suppose  there  were  fifty  lights  in  a 
biuldiug,  and  at  times  only  ten  or 
twenty  were  in  uae  whfle  the  fidl 
preaaure  of  gas  was  on.  This  would 
necessitate  regulation  at  the  tapB  or 
elsewhere,  or  a  waste,  with  indifferent 
lighting  qualitiea,  would  ooeur.  Or, 
again,  it  will  be  noticed  that  the  gjaa 
companies  increase  t  he  pressure  of  gaa 
in  the  mains  as  darkness  uomea  on, 
and  thia  incrcaao,  in  many  caaea,  oauaen 
lights  to  increase  or  flare,  and  ui»e 
more  ga.s  without  any  advantage.  A 
governor  controls  this,  as  it  ia  an 
antomatio  ragulator,  almoat  an  anto- 
matic  main  cock,  except  that  it  is  not 
intended  ever  to  shut  off  the  eaa 
supply  entirely,  only  control  it. 
207  iUnatratea,  in  aeotion,  the  principlo 
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of  a  Fletcher's  govenior  ,  and  it  may 
be  note<l  that  all  imkca  of  these  appli- 
ances will  admit  of  regulation,  to  suit 
the  gas  prtMUie  in  the  lint  place. 


Fia.  10?. 


Slott's  governor  li  also  a  good  and 

well  known  make  ;  but  nearly  every 
firm  of  gas  engineers  of  iruportauce 
*  will  be  found  to  have  a  guvumor  of 
theip  own  design. 

(6)  Conneetinff  to  Compo  Pipr. — 
This  in  an  eminently  simple openiticn, 
capable  of  being  performed  by  any 
one  wIm  haa  had  any  practice  In  solder- 
img  jointfl.  It  consists  merely  in 
making  c<»tmectionK  l>etween  a  .scrien 
of  iron  and  "  compo "  pipes  and  the 
••humera/'aa  weD  ae  fbdng  the  latter. 
The  onlinary  ahnangement  of  the  gas 
supply  of  a  house  is  as  follows.  An 
inlet  pipe  of  iron  brings  the  gas  from 
the  street  main  to  the  meter.  This 
Iwtti'r  >)eloQg8  to  the  gas  oompai^, 
and  iR  of  a  sire  to  supply  a  certain 
number  of  burners.  It  is  placed  in 
•D  ouiof-the-wi^  aituation,  generally 
ft  eeUar*  ae  near  the  street  aa  may  be. 
From  it  an  iron  pipe  passes  up  to 
the  level  of  the  first  floor  requiring  a 
suoply  of  gas ;  here  faraneh  pipsa  are 
led  off  to  the  various  rooms,  while 
the  principal  pipe  is  continue<l  up- 
ward througli  the  other  stories  as  far 
ae  desired. 

The  mode  el  procedure  la  first  to 
fix  the  burner  in  place,  and  then  to 
lead  a  pipe  from  it  to  the  ueareot 
point  on  me  supply  pipe,  and  there  to 
make  a  joint.  Burners  may  he  bnuuUy 
elnssed  in  two  divisions — brackets  and 
2 


>  pendants  ;  the  former  are  placed 
against  a  wall,  the  latter  hang  from  a 
ceiling.  In  choosing  a  uituatiou  for  a 
braeket,  ears  must  be  taken  that  it 
does  not  reach  any  movable  article  of 
an  inflammable  nature,  e.g.  curtains, 
cupboard-doors,  etc.  ;  in  the  case  of  a 
pendant,  the  chief  care  will  be  to  let 
it  be  out  of  the  way  of  j)ersons  occupy- 
ing the  rotim  ;  of  courne  there  is  a 
great  variety  in  both  brackets  and 
pendants,  but  this  has  no  inflnenee  on 
the  mode  of  fixing,  except  in  the  oaae 
of  the  chn-idelier  with  universal  joint. 

CommeucLug   with  a    bracket,  as 
being  simplest,  a  spot  on  a  wall  having 
been  choeen  for  its  site,  the  first  step 
is  to  prepare  the  wall  for  it«  reception. 
The  pipe  to  supply  the  bracket  should 
be  canned  as  cursctly  and  ae  seorettar 
as  possible  to  the  main  supply,  whin 
may  be  in  the  ceiling  above  the  room, 
or  in  the  floor  beneath  it,  or  in  the 
wall  of  an  adjoining  room  or  passage. 
Secrecy  is  secured  hy  ddaelling  out  a 
small  recess  in  tlio  lirick  wall  ^<ufficient 
I  to  admit  the  pipe,  carrying  it  behind 
skirting-boardi,  or  la  an^ea  where  it 
I  can  be  papered  over,  and  in  other 
I  ways  that  suggest  themselves  according 
I  to  the  circumstances  of  the  case. 

Everything  being  ready  for  laying  the 
I  new  pipe,  one  end  of  it  is  soldered  to 
an  "  elbow  nose-piece "  or  piece  of 
|-in.  brass  tube,  bent  at  right  angles, 
onned  ready  for  soldering  at  one  end 
and  having  a  screw-thread  on  the 
other,  as  whown  in  Fig.  208,  a  being 
the  elbow  nose-piece  and  6  the  soldered 
jofait.  WhOst  the  pipe  Is  held  seours^ 
in  place,  the  mahogugr  block  o  la 
slipjKMl  over  the  nose-piece,  and  nailed, 
screwed  or  plugged  to  the  wall  /, 
leaving  the  taawi  end  d  the  nose- 
piece  projecting.  Having  well  luted 
the  threml  with  whit<'-lead,  proceed 
to  screw  on  the  bracket  d  till  its 
I  flange  e  ii  tight  against  the  mahogany 
I  bloek,  when  it  la  liMtaned  there 

3  screws.  Be  very  careful  that  the 
i  joint  between  tlie  bracket  and  the 
!  nose-piece  is  a  good  sound  one.  The 
i  burner  beii^  find,  it  only  remains  to 
!  lead  the  pipe  awagr  to  the  main  HU{^pty, 
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and  solder  it  on  bj  means  of  a  union 
luited  U)  the  ca/»p. 

In  haiiging  a  pendant,  thQ  supply 
pipe  is  brought  between  the  joisU  of 
the  onling  of  the  room,  as  in  Fig. 
where  a  are  the  joists  ;  ft,  the  floor  of 
the  room  above  ;  o,  the  ceiling  ,  d,  & 


I  parpoMfM  Fig,  810.   A  ^hort  section 
'  of  iron  pipe,  attached  to  the  supply 
by  a  T>piece,  comeii  sufficiently  iar 
through  the  ceiling  for  the  oup  Mid 
ball  of  the  chaudelier  toaerew  on  to  it. 

(r)  C(xil  gas,  being  much  lighter 
thau  air.  Hows  with  greatest  velocity 
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piece  of  board  nailed  to  the  joists  n 
for  supporting  the  mahogany  block  t  ; 
/,  the  supply  pipe  ;  ff,  a  straight  noso- 
pieoe,  canying  a  thread,  on  which  the 
pendant  is  .«<crewed  as  l>ef()re.  The 
.pendant  may  either  be  a  stationary 
one  incapable  of  bdng  moved  in  any 
direction,  or  one  having  a  Hwing  or 
ball  joint.  Care  must  be  taken  during 
the  fixing  of  the  pendant  that  it  does 
not  rest  its  unsupported  wdght  on 
the  nose-piece  ,<r/,  or  there  is  danger 
of  stniining  the  joint  between  / and  </. 

Cimndeliers  being  much  heavier  are 
attached  to  iron  pipe  instead  of  the 
weak  compo  tubing  u.sed  in  other  cases, 
an<l  iliis  iron  pijw  in  .i!lo\\r(l  to  rcsl 
acru.^.^  2  ^oibU,  iu  uuLches  cut  for  the 


Fw.  no. 

in  the  upper  floonj  of  houses  ;  hence 
the  supply  pipe  may  diminish  in  sise 
as  it  liaes,  say  from  1  in.  at  the  base- 
ment to  ^  in.  on  the  third  iloor.  At 
a  point  near  the  commencement  of 
the  supply  pipe  it  should  be  provided 
with  a  *' siphon,"  which  is  simply  a 
stiort  length  of  pipe  joined  at  rig^t 

  anplos  in   a  downward 

direction  aud  clo^^od  at 
the  lower  end  by  <i  phi;^ 
Hon  wi'd  in.  As  all  giis- 
tulKj.s  should  be  tixed 
with  a  small  hse,  this 
siphon  will  ooHeet  the 
oondensed  liquids,  and 
these  may  l^e  drawn  off 
occasionally  by  unscrew- 
ing the  plu^  end*  When 
the  lights  flu^er,  it  shows 
there  ia  water  in  the  pipes,  and  this 
am  be  run  out  from  the  siphon. 

The  number  of  gas  boraersrsquistte 
for  lighting  a  ohnroh  or  other  laxga 
building  may  lie  computed  thus. 
Take  the  urea  of  the  floor  and  divide 
tids  by  40,  will  give  the  number  of 
fish-tail  burners  to  be  dintributed 
accorrlingto  circuiUHtances.  Example  : 
a  church  120  ft.  long  by  60  ft.  wide, 
contains  7200  ft.  area ;  divided  by  40, 
gives  180  hnmsn  raqoired  for  the 
same. 

borne  people  cou.sider  that  burning 
gas  without  a  ventilator  or  pipe  to 
carry  off  the  eflBuvia,  is  almost  as  bad 

as  Hulking  a  fire  in  a  room  without  a 
chimney  to  cariy  oif  the  smoke.    If  a 


Digitized  by  Google 


Gas  FiTTiJiG. 


839 


pipe  of  2  in.  diemeter  were  fixed  be-  ( 
tween  the  joists,  with  a  funnel  elbow 

over  the  p\selier,  an<l  the  other  cikI 
carried  into  the  chimuej,  it  would  bo  , 
«  general  ventilfttor.   Of  ooone,  an  | 
open  ornamental  rosette  covers  the 
mouth  of  the  tuV»e ;  or  an  Arnott 
valve  ventilator  over  tho  maulelpieoe  | 
would  answer  tbe  nune  purpoee. 

In  turning  off  t  Ik-  K':i>-lii;lits  at  night, 
it  ifl  usual,  firr-t,  to  turn  oif  all  the 
lights,  except  one,  and  then  turn  otf 
tbB  meter  main  ooek,  and  allAw  the 
one  light  to  bum  itself  out,  and  then 
turn  it  oft'.  The  evil  of  thit*  syt^tcm  in 
thifi — by  allowing  the  one  light  to 
bum  itself  out,  you  exhaust  the  pipes 
and  make  a  vaouum,  and  of  course  the 
atmospheric  air  will  rush  in.  The 
proper  way  is  to  turn  off  all  lights 
fint,  and  finally  the  meter,  thus  leaving 
the  pipes  full  of  gM  and  ready  for  re- 
lighthig. 

Clustering  of  gas  lights  is  bad.  All 
farts  of  a  room  should  be  as  neariy  as 
possibloeqaall^  lighted,  the  only  note- 
worthy «'M  eption  to  this  rule  l>eing 
in  the  of  a  dining-room,  where 
ooDoentration  of  light  upon  the  table 
is  not  only  permissiUe  but  is  even 
demande<l.  Hence  in  nu)Ht  caaes  wall 
brackets  give  the  best  effect,  and  such 
naaaes  m  Ughta  as  are  aflbrded  by 
peniaatB  of  mai^  anna  are  to  m 
avoided,  or  are  only  re«[uireil  in  very 
large  rooms  where  portions  of  the  floor 
area  would  otherwise  be  insufildently 
lighted  If  oare  was  only  used  to  see 
that  burners  were  properly  distrilmt^d, 
many  a  dimly  ^lighted  apartment  would 
be  perfectly  illumined  with  the  same 
nomber  of  burners,  which,  whenmassed 
^pear  insufficient. 

Where  concentrated  ceiling  lights 
•re  needed  for  dining-rooms,  many- 
armed  pendants  arc  seldom  satisfac- 
tory, OMringtothe  .sh.ulows  which  most 
of  them  cast.  In  thet»e  cases  a  single 
powerful  argandor  incandeaoentbnnier 
in  a  suitable  reflecting  pendant,  or  a 
cluster  of  flat  fliiincs  similarly  provi«le<l, 
will  give  a  better  result  than  the  usual 
bnuKshed  chandelier,  and  with  a  mate- 
rial saving  in  gas.   For  it  is  a  curious 


and  valuable  property  of  kss,  that 

large  burners  can  l>e  rerulori  il  much 
more  economical  in  projjortiou  than 
smaller  ones.  Thus,  if  the  4  burners 
ol  abranched  chandelier  givealtogether 
the  light  of  (say)  50  candles,  the  anme 
illuminatini:  )>o\ver  may  l)e  ohttiined 
from  a  greatly  reduced  quantity  of 
sas  when  concentrated  in  a  single 
burner  of  an  iinprove<l  kind. 

With  regjinl  to  flat  flame.-*,  which 
are  still  largely   used  for  ordinary 
room  lighting,  the  selection  of  glaM 
globes  is  a  very  important  mutter. 
It  may  be  said  at  once  that  all  the  old- 
i  fasliioued  style  of  glasses,  with  holes 
I  in  the  bottom  about  2|  in.  diameter, 
for  fitting  into  the  bi-ass  galleries  of  the 
older  {mttern  pendants  and  bnickets, 
.  are  objectionable.    The  reasons  for 
this  condemnation  are  few  and  simple. 
It  seems  never  to  have  occurrwl  to 
!  the  makers  of  thene  things  that  tho 
gas  flames  inside  the  globes  are  always 
wider  than  the  openings  beneath  them, 
through  which  the  air  re<iuircd  fcT 
combuHtion  po^i^ea ;  and   that,  as  a 
rule,  the  light  of  the  flame  is  required 
to  be  cast  downward.    Ghw  flames 
always  flicker  in  these  old-fashioned 
glas.ses,  Ik^'caus*'  the  Hharp  current  of 
entering  air  blows  them  about.  And 
1  the  light  cannot  come  downward  be- 
I  cause  of  the  metal  ring  and  its  arms, 
atid  the  gla.'<.H,  which  \i*  always  tliicker 
I  and  general^  dingier  at  this  part  of 
I  tlie  globe.   Perfectly  plain  ana  dean 
i  glass  absorbs  at  least  ^ol  the  light 
tliat  pi.s^es  through  it  ;  gn^und  g1a.s« 
absorbs  ^  ;  and  the  ordinary  opal 
I  obstructs  at  least      and  generally 
I  more.   Only  those  gloln-s  should  be 
cluKsen  therefore  which  have  a  very 
large  opening  at  tho  bottom,  at  least 
4  in.  wide,  through  which  the  rar  can 
I  pnnn  without  <li.>turbing  the  flame. 

The  gliiHs  then  fulfils  its  pn>yx'r  duty, 
I  screening  tlie  flame  from  side  draughts, 
I  and  not  causing  mischief  by  a  perpetual 
up-current  of  its  own.  Good  opal  m 
ligurtMl  glolies  of  tliis  p»ittcrn  inay  l)e 
used  witiiout  disailvanUige,  IjecaiUrio 
the  light  is  reflected  down  through 
the  bottom  opening  more  brighUy 

X  2 


Digitized  by  Google 


« 


840 


Gas  Hkating  Appliances. 


than  if  there  were  no  globe,  while  the 
flame  ir<  r<)ia(le(l  and  the  Wffht  diffiued 
over  other  partft  oi  the  room. 


Gas  Hsatino  Appliancbs.  I 

Qas  fires,  and  water  heaters  using  ' 
gaaeouB  fuel,  are  now  being  used  in 
great  variety  and  grcjiler  number;  yet, 
at  the  tiue  of  writing,  although  gas 
companies  and  tratlesmon  deal  most 
largely  in  thasc  ^(mmI.h,  tliemre  needed 
in  fixing  is  not  matie  as  prominent  as 
it  should  be.  These  appliances  are  a 
souroe  of  great  oonveoieiloe,  end  they 
have  readied  an  emin<Mitly  practitvd 
stage,  yet  iiuite  recently  the  founder 
of  one  of  uur  greatest  technical  insti- 
tutions waH  poiaoned  (or  asph]nnated)  ; 
while  bathing  in  a  room  where  there 
was  an  improj^erly  fitteil  heater.  The 
Ust  of  less  ini|>«jrUint  |)eople  who  liave 
met  death  in  this  way  ia  really  lerge,  | 
yet  the  gai  applianoes  are  pernct  and  | 


safe  if  the  fixer  uses  but  ordinary  care 
or  intelligence  in  the  fixing.  What 
has  to  ite  impressed  on  hxers  or  intended 
users  of  gas  fires,  ii  that  they  must  be 
fixed  and  connected  in  an  effiMti^e 
manner,  and  tlie  conditions  under 
which  they  are  reu  aired  to  work  must 
be  lavouimble  ana  condudve  to  effi- 
ciency and  safety. 

To  make  the  meaning  of  this  last 
statement  clear,  Uxke  the  very  common 
case  of  people  reporting  to  a  gas  fire 
because  a  chimney  is  defecUve  and 
will  not  admit  of  a  coal  fire  being 
enjoyed.  The  chimney  probably  has 
a  down-draught  in  certain  weathers, 
causing  the  smoke  from  a  ooal  fire  to 
be  driven  into  the  nx>m  and  rendering 
it  uninhabitable,  besides  damagiug 
furniture  and  decorations.  In  such  a 
case  a  gas  fire  may  be  fixed  up  in  front 
of  the  fire-pl.ice,  and,  strange  as  it  is, 
when  an  odour  of  sulphur  is  ))erceived 
and  the  occupants  of  the  room  have 
headaches  or  other  disagreeable  symp> 
toms,  they  either  attrihutc  the  trouble 
to  tK)metliing  else  or  they  blame  the 
construction  of  the  gas  stove.  It  is 
strange  that  there  should  be  such  a 
popular  notion  that  the  substitution  of 
a  gas  fire  for  a  coal  fiire  causes  the 
chimney  to  cease  its  inefficiency.  Of 
course  it  does  not,  and  the  down> 
draught  (or  whatever  trouble  it  m%^kt 
be)  continues  just  the  s^uue. 

The  real  difference  in  results  between 
a  gas  and  a  coal  fire  with  an  ineffective 
chimney  in,  that  with  the  latter  the 
annoyance  is  of  a  very  pronounced 
visible  character  ;  but  the  products  of 
combustion  from  gas  being  invialila^ 
miisleiul  jM-oplt;  into  thinking  they  are 
abrtent,  or  that  they  can  put  up  with 
them.  Let  it  be  clearly  understood 
that  the  action  of  a  defeetiTe  ehimnejy 
is  precisely  the  wune  with  one  kind  of 
tire  iirt  the  other  ;  and  although  the 
products  from  a  coal  tire,  when  driven 
into  our  rooms,  are  the  greatest  souroe 
of  annoyance,  the  products  from  a  gaa 
fire  are  a  greater  source  of  injury 
and  of  real  dauiger  to  the  human 
qretem.  With  a  g|M  fire  woridng 
under  these  conditions,  we,  in  ttttet 
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mn  nrved  almoit  m  iMcUy  as  if  we  had 

a  coke  or  charcoal  fire  burning  and 
admitting  fumen  (products  of  combua* 
Uon)  into  the  room  now  and  again. 

It  k  MMntial  for  hMlth  and  comfort 
that  a  gas  fire  l>e  connected  with  a 
chimney,  M^  t\mt  all  pro<luct>i  of  com- 
bustiuu  pass  away  and  in  no  way  mix 
with  the  air  in  the  room  that  we 
breathe.  To  efTect  this  it  in  al^olutely 
necessary  —  and  tliis  cannot  be  too 
strongly  initiated  upon  —  that  the 
flhimiMgr  \m  normally  effiMsttve.  Any 
idea  tukt  the  instiilling  of  a  gas  fire 
will  remedy  a  defective  chimney  is 
incurred,  and  occasionally  has  an 
etoment  ol  danger  aaaoctated  with  it. 
Let  tluH,  plejwe,  be  informntion  alfto  to 
those  (and  thoir  number  is  many)  who 
omaider  a  gas  tire  does  not  require  a 
ehimMj  at  all.  OooaakmaUy  it  is 
permissible  to  use  a  gas  fire  without  a 
chimney,  but  nuch  occasions  are  few. 
An  instance  would  be  that  of  a  shop 
with  doora  oooatantly  opening,  and 
abundant  veatilation  ;  but  in  such  a 
case  only  a  small  gas  tiro  could  be 
tolerated  with  any  d^ee  of  comfort. 
If  we  take  the  rewrse  of  this,  and  put 
a  gas  fire  into  a  bdth  r(x>m  without  a 
chimney,  the  act  wouUl  l>c  positively 
suicidal,  as  the  producU^  oi  combustion 
are  highly  poisonoiia  and  oondnd^e  to 
aaphyxia. 

Although  dwelling  so  long  upon  the 
subject  of  cliimueys,  a  word  must  be 
addressed  to  tboae(aiid  here  agniii  the 
number  is  many)  who,  fully  believing 
a  chimney  is  necessarj',  ctjnsider  that  a 
piece  of  pipe  thrust  through  a  hole  in 
the  wall  inlldo.  This  lean emineoua 
idea,  quite  upon  a  par  with  the  last 
described.  Briefly,  a  chimney  to  be 
efiective  must  be  carried  as  high,  and 
ft  few  fset  aboive,  the  topmost  put  ol 
the  house,  and  this  applies  whether 
the  fire  burns  coal  or  gas.  It  i«  next 
to  impossible  to  carry  a  pipe  chimney 
right  up  the  house,  so  some  meaos  m 
adopted  to  connect  the  gas  fire  vnth  an 
existing  brick  chimney,  and  this  latter 
must  be  of  normal  efficacy. 

Nest  in  importanee  to  the  troaUea 
anddaagerabfonght  about  ligf  inelBoiant 


chimnevrt  in  the  liability  of  gas  firen  to 
*'  liu'lit  Kick."    By  ihh<  in  meant  igni- 
tion of  the  gas  at  the  point  where  it 
first  enters  the  store  and  where  it 
mixes  with  air  in  what  is  called  an 
atmosphenc  (or  Bunsen)  burner.  It 
will  be  found  in  all  gas  heaters— ex- 
I  cepting  the  few  that  bum  with  a 
I  luminous  flame — that  the  flame  itself 
is  blue,  and  this  is  due  to  the  gas 
mixing  with  atmospheric  air  in  a 
I  mixing  chamber  or  bulb  below  or  at 
I  the  back  of  the  stove.    The  trouble 
now  being  referred  to  is  a  lialtit  nome 
fires  seem  to  liave  of  igniting  the  gas 
in  this  chamber,  and  therefore  failing 
I  to  bum  property  in  front  whera  the 
i  flame  and  heat  are  retiuired. 

This  may  be  due  to  several  causes, 
I  such  as  poor  pressure  or  supply  of  gas, 
I  down-draught  in  thA  ehinmey,  or, 
more  probably,  too  small  a  gas  service 
j  pipe.    Formerly  the  gas-fire  makers 
gave  no  instructions  as  to  what  sized 
service  pipes  were  needed  for  their 
different  sized  stoves,  but  they  do 
now  ;  but,   notwithstanding  this,  a 
I  common  practice  prevails  of  making 
j  the  connection  or  part  of  it  with  ft 
I  very  small-sized  rubber  tube. 

What  both  fixers  and  users  have  to 
be  cautioned  of,  is  the  danger  that 
exists  with  a  stove  given  to  *<  %hting 
back. "    It  in  not  a  question  of  combuB* 
!  tion  pnxlucts  or  of   unburnt  gases 
I  escaping  ;  buttlmt  when  the  gas  ignites 
at  the  point  in  question  the  heat  will 
'  caurtc  rublier  or  soft  metal  tubing  to 
melt,  with  most  deplorable  results  in 
I  some  cases.    The  gas  service  connec- 
I  tion  is  always  doee  by  ^ere  thk 
ignition  occurs,  and  it  follows  that  the 
metal  at  that  point  must  get  very  hot. 
I  The  heat,  by  the  rapid  conductive  pro* 
perties  oif  mm  or  brsBs,  it  at  oooe 
I  transferred  to  the    indiarubber  or 
[  compo  tube,  causing  it  to  fuse  or  melt. 
1  Qas  immediately  escapes  from  the  fused 
tube,  ignites  and  qiuok]^  melts  this 
material  back  as  fair  as  it  can.  This 
burning  and  destruction  of  the  tube 
will  probably  bring  the  flame  in  con- 
tact with  woodwork,  and  the  result  of 
this  needs  no  describing. 
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ThiB  is,  porhaps,  an  ulariiiinj^  way 
of  showing  what  uiuy  luipjjoii  with  » 
gaa  fire  improporly  couuected,  yet 
everyone  who  om  luid  ezporienoe  of 
these  articles  muBt  endorse  wliat  has 
been  Haid.  The  writer  hius  exfK  riciieed 
the  daagers  of  rubber  tube,  but  witli 
no  wone  effect  than  a  little  injury 
to  paintwork.  Thousands  have  un- 
doubtedly had  stjuiething  similar  occur, 
and  no  hesitation  nee<l  be  felt  in  saying 
that  injury  to  buildings  by  fire,  to  a 
more  or  less  serious  extent,  has 
couunonly  occurreil  from  thia  cauHC. 
The  remedy  ia  to  liave  gas-tire  connec- 
tions made  with  iron,  braes  or  oopper 
tube,  with  screwed  or  ])razed,  but  not 
soldered  joints.  Briefly  .sUvted,  a  gas 
fire  need  be  no  cause  for  fear  or  alarm 
in  any  way  if  it  is  connected  with  these 
hard-mettd  tubes,  nwA  wurkn  in  con- 
junction with  an  etticicnt  chimney. 
It  is  only  these  two  points  tliat  the 
people  have  to  be  cautious  about.  If 
they  exist  as  recommended,  there  may 
still  be  the  annoyance  of  "  lijrhting 
back  "  (due  to  other  causes,  and  which 
can  be  remedied),  but  there  will  be  no 
danger. 

It  is  very  doubtful  whether  the  gas 
fire  will  ever  supersede  the  coal  fire 
entirely.  There  are  many  agreeable 
associations  with  the  latter,  and  as 
matters  stand  at  present,  this  latter 
is  certainly  the  least  expensive  for 
given  results.  In  certain  oases,  how- 
ever, and  particularly  for  sleeping 
apartments  or  hath  rooms  and  tlie  like, 
gas  tires  display  their  utility  to  great 
advantage,  voA  much  can  be  g^ed  by 
their  use  it  judiciou^^ly  placed.  There 
iR  just  one  disatlvanUige  that  these 
gas  appliances  have  at  present  (but 
which  doubtless  will  be  remedied  be- 
fore long),  in  the  fact  that  the  h&xi 
cannot  be  regulated  at  all  well.  If 
the  gas  tap  is  turned  down,  "  lighting 
hack  "  will  most  probably  occur,  and 
this  partieularly  if  the  flame  is  fanned 
bf  any  little  draught.  This  is  due  to 
the  burners  being  made  in  such  a 
manner  that  when  the  supply  is 
reduced  the  entry  of  air  into  the  mixing 
chamber  is  not  shut  off  in  proportion. 


T)ii>  fault  is  fnrticularly  noticeable 
when  a  pts  fire  of  too  large  a  size  is  in- 
I  stalled,  and  the  heat  it  evolves  greater 
I  than  is  comfortable.   It  is  a  little 
PurprisinL'  that  gas-stove  makers  liave 
not  ovei  ionic  tliis  fault,  a-s  it  presents 
I  no  great  ditticulties.    Probably  some 
I  mav  have  done  eo,  hut  certainly  they 
make  little  use  of  it,  and  their  c>ata- 
logues  make  no  profession  of  suoh  a& 
improvement. 

The  diillculty  of  disposing  of  the 
dangerous  products  of  combustion  is 
most  pronounced  with  the  rapid  wat^er- 
heaters,  called  "Geysers."     This  is 
I  because  the  geyser  is  almost  alwaya 
I  wanted  in  a  Ijath  room,  and  the  average 
'  Uith  n>omdoe.«i  not  have  a  chimney  t<i» 
.  it.    It  is  the  geyser  tliat  has  brought 
about  a  numbiar  cf  fatalities,  not  be- 
'  cause  it  is  a  dangerous  apparatus  but 
wholly  because  of  the  ignorance  of  the 
fixers.  At  the  present  time  each  geyser 
has  printed  erplidt  directions  re^purd- 
ing  the  fixing  sent  with  it,  and  this 
has  tended  to  overcoino  all  risks. 
1     In  the  fixing  of  a  geyser  the  gas 
I  service  pipe  should  be  of  hard  metal, 
the  same  as  with  a  gas-fire,  and  it  . 
should  never  he  of  a  smaller  size<l 
pipe  tlum  the  connection  provideti  ou 
the  appliance.   The  chief  care  liee  in 
disposing  of  the  produoto  of  oombus- 
tion.    These   nmst   nerer  discharge 
into  a  bath  room.    Such  rooms  are 
always  small — too  small  to  reoehre 
these  products  and  yet  liave  an  atmo- 
'  sphere  safe  to  breathe — therefore  the 
I  first  thing  to  be  done  is  to  see  if  a 
chimney  is  available  to  convey  the  pn>- 
ducts  to.    If  there  is  a  fireplace  and 
chimney  in  the  Uvth  nx)in  then  this, 
I  of  course,  will  serve  best  ;  but,  if 
I  not,  it  must  be  seen  if  a  chimney  in 
another  room  can  be  made  use  of. 
Assuming  a  chiiiHiey  is  available,  it  is 
I  important  to  see  that  its  up-draught  is 
normally  good,  so  tha€  the  producto 
I  from  the  geyser  will  l>e  taken  quite 
away   frerly    ;m<]    positively.  There 
mu>t  be  uu  active  and  permanent  up- 
draught  in  the  chimn^.    In  con- 
necting the  g^ser  to  we  chimney 
sheet-iron  pipe  will  serve,  but  the 
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joints,  whore  the  leuRths  come  to- 
ajether,    must   In;  miwle  sound  and 
air-tight.    At  the  point  where  the 
pipe  jfiiiui  tba  g^JMr«  •!«»  where  it 
joins  the  chimney,  it  must  be  made 
quite  sound  and  air-tit^ht  also.  In 
other  words,  the  same  care  must  be  ; 
oed  M  if  it      ft  Mnoke  pipe  and  the  | 
geyser  depended  on  the  thought  for  its  . 
efficient  working  as  a  coal  stove  would.  ' 

If  it  is  not  convenient  or  possible  to 
have  the  geyaer  in  the  bath  room  and  i 
connect  it  with  the  nearest  chimney,  j 
a  thought  must  be  given  as  to  whether 
the  geyser  can  be  put  in  another  room 
whereaehimn^ieavaihble.  Thisoan  | 
be  done  with  many  geysers  regardless  , 
of  levels,  though  with  several  the  de-  ' 
livery  of  water  from  the  geyser  can 
on^  be  in  a  downward  direetaon. 

Asmiming  neither  of  the  fixings  al- 
reatly  suggested  ti»  Ijc  jK).s.sible,  an- 
other course  is  open,  tliis  being  to  have 
the  geyser  in  the  bath  room  (or 
wherever  preferred)  and  then  take  the 
flue  pipe  up  fmm  it  a! id  terminate  it 
in  a  roof  space.    The  productt»  of  com- 
bustion dttohMged  into  a  roof  space 
should  do  no  harm,  and  they  will  work 
away  through  the  openings  there  with- 
out being  a  source  of  risk  or  trouble,  l 
Should  Ukis  phm  be  adopted  it  would  { 
be  wise  of  the  workman  to  see  tliat 
the  draughts  in  the  ro<-)f  (e?jpecially  if 
not  boarded  and  felted)  cannot  cause  j 
down-blow  in  the  pipe,  and  hemust  use  i 
hii  ju^ment  to  see  that  the  arrange-  | 
merit  is  one  that  ha.s  sufficient  prospect 
of  being  ell'ective.  l^ye.) 


Gas  Mantles. 

THB  XHOAHDBSOHNT  GAS 
KANTLB. 

TuK  following  information  formed  the 
sul]jeet  of  a  series  of  Oantor  Leetures 

delivered  by  Prof.  Vivian  B.  I^wca, 
l>efore  tlie  lioyal  Society  of  Arts,  and 
is  reproduced  by  the  Society's  permis- 
sion. 

Producing  lig^tfagr  fasatiiigref  lartory 
bodies  to  incandescence  is  entirely  an 
outcome  of  the  19th  century,  and 
dates  from  1826,  when  Drummond 
first  showed  that  a  piece  of  dense  lime 
couIiUk*  raised  to  uitense  incjinih'scence 
by  the  heat  of  the  oxy -hydrogen  blow- 
pipe flame,  the  lime  at  later  dates 
being  replacetl  by  buttons  or  discs  of 
magnesia  aixl  also  by  zirconia.  When 
using  a  comparatively  large  maw  of 
maternl,  as  was  done  in  these  earlier 
ex}ieriments,  the  tempeniture  needed 
to  secure  incandescence  wasal)ove  tliat 
which  could  be  obtained  by  the  use  of 
sir  as  the  supporter  of  oomoustion,  and 
it  was  a  considerable  step  forward  when 
it  was  realiseil  that  by  attenuating  the 
body  to  be  healed,  and  choosing  a 
highly  refiaotory  material  of  low  con- 
ductivity, an  oixiinary  flame  could 
made  to  give  the  tempeniture  wliich 
witli  the  larger  mass  hiul  riH^uirtxl  the 
use  of  such  costly  appliancee  as  the 
oxy -hydrogen  blowpipe. 

Even  Iwfore  tlie  middle  of  the  19th 
century  the  general  priuciples  upon 
which  the  inouidesoent  manUe  of  to- 
dsyis  baaed  wereknown,  for  wefind  tliat 
Talbot,  in  an  article  on  "  The  Nature 
of  Light,"  publishe^l  in  the  'Philo- 
soE^iittl  Magazine, '  in  1 835,  stated  that 
"Papw soaked  in  a  solution  of  chloride 
of  calcium,  an<l  bunit  in  the  flame  of 
a  spirit  lamp,  leaves  a  white  network 
of  ashes,  which,  when  held  in  the 
feeblest  alcohol  flame,  emits  abrilUant 
light." 

This  experiment  contains  the  germ 
of  incandescent  gas  lighting,  ana  em- 
bodies the  princi{)Ies  adopted  at  the 
present  day,  namely,  the  saturation  of 
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a  natural  combuatible  fibre  with  tlip 
salt  of  a  metal,  burning  off  tlie  org»inic 
matter,  and  leaving  a  skeleton  of  the 
ozida  of  the  lalt  of  the  metal  need,  in 
BO  finely  divided  a  condition  that  whcu 
subjected  to  the  heat  of  any  onlinary 
non-luminous  Uame  it  becomes  iuc&u- 
desowitt 

Four  yean  affcerwardH  CruickHhank 
took  out  (i  pwtent  for  a  Ciige  or  mantle 
of  tine  platinum  threads  woven  together, 
■ad  m  aaeh  •  ahape  and  rise  ■•  to 
thoroughly  envelop  the  outer  portion 
of  the  flame  which  causes  its  incjuides- 
oence.  Cruickshauk,  however,  noticed 
that  the  Imninority  of  tlw  wire  wae 
not  BO  great  as  tliat  emitted  by  heating 
the  oxides  of  certain  metals,  and  at- 
tempted to  increase  the  Uglit  emia- 
rivity  by  ooating  the  fdatinum  wirae 
with  a  paete  of  such  oxides,  but  with- 
out much  success,  as  it  was  found 
impossible  to  make  the  paste  adhere  to 
tibe  enrfMSo  of  the  wires  for  any  length 
of  time. 

In  1848,  Qillard  first  put  the  manu- 
future  of  water-gas  on  a  comparatively 
■iiooeBBfiil  looting  by  introducing  the 
principle  of  raising  carbonaceous  mate- 
rial to  incandescence  in  a  cupola  fur- 
naoe  by  an  air  blast  and  then  injecting 
eteam  to  form  the  water-gpM  until  the 
temperature  fell,  when  the  steam  wae 
cut  o\Y  and  the  fuel  again  "blown" 
up  to  the  necessary  temperature  to 
nuike  water-gie  onoe  more,  a  prooeai 
irtudi  IB  the  barie  of  all  modem  water- 
gas  practice. 

Water-gas,  cousiating  of  nearly  equal 
tolumee  cf  hydrogen  Mid  oarbon  mon- 
oxide, bums  with  a  non -luminous 
flame  ;  and,  deMiring  to  utiliBe  it  for 
lighting  purposes,  Ciillard  devised  a 
oap  or  mantle  of  fine  platinum  wire, 
which  was  suspended  in  the  flame  and 
heated  to  incandewetice.  For  some 
months  this  method  of  lighting  was  in 
use  at  Vtmtf  and  Narbonne,  but  the 
trouble  whidi  bae  wrecked  all  attempts 
to  utilise  mantles  of  platinum  soon 
showed  itself,  and  the  light  emitted 
hy  the  metal  filaments  rapidly  grew 
less  and  less  under  the  influence  of  the 
burning  carbon  monozide,  and  finally 


some  of  the 
into  soluble 
into  tho 


the  mantles  beoMiM  SO  brittle  that  they 

fell  to  pieces. 

In  1849,  Frankenstein  introduced  a 
lamp  in  iHiloh  the  flame  from  oO  or 
■pint  was  cau8e<l  to  heat  U)  incandes- 
cence a  netted  fiibric,  which  was  costal 
with  a  thin  paste  of  magnesia  and  lime 
mind  with  gum  eiBhie.  Owing,  how^ 
over,  to  the  materials  being  merely 
pasted  upon  the  fabric  and  not  soaked 
into  it,  these  mantles  were  very  fragile 
and  bad  no  durability.  Indeed,  it  is 
an  impossibility  to  make  a  mantle 
exactly  according  to  the  instructions 
given  by  Frankenstein^wbo,  aa  was 
aflerwmde  eaqJained  by  Werner,  rsafly 
mixed  with  his  ingredients  a  litUe 
common  salt,  wliereby 
oxides  were  couverUMl 
ohloridee.  These 
fabric  and  so  rendered 
of  the  mantle  possible. 

So  far  the  work  done  had  been  to 
estabUeh  the  form  ol  the  mmitie,  aad  . 
the  principle  of  obtaining  the  material 
in  a  sufficiently  fine  state  of  division 
to  become  highly  incandescent  at  the 
temperatures  given  by  an  ordfoaty 
flame,  whilst  Talbot  had  clearly  indi- 
cated the  way  in  which  this  might  be 
done. 

The  only  non-luminous  flames  avafl- 

aUe  up  to  this  period  were  those  of 
the  spirit  lamp  and  water-ga«,  but  at 
this  epoch  Bunaen,  the  greatest  of 
HeidelDerg's  great  men,  was  pl^mrfng 
and  fitting  those  laboratoiie^i  which 
have  since  then  given  so  rich  a  harvest 
to  the  scientific  world  ;  and,  while  con- 
sidwing  the  methods  of  heatiii^  wbktk 
nhoiild  be  adopted  on  the  working 
benches,  liiH  attention  was  called  by 
one  of  his  assistants — now  Sir  Henry 
Boaooe— to  the  then  novel  oontrivanoe 
of  a  non-luminous  gas  burner.  Seeing 
at  once  the  enormous  convenience  of 
such  a  source  of  heat,  Buusen  brought 
his  marvellous  manipulative  skill  to 
bsar  upon  the  subject,  and  in  a  few 
weeks  gave  the  world  the  "  Bunsen 
burner  " — a  burner  which  has  d(me 
more  for  the  gae  industry  than  almost 
any  diucovery  or  invention  oonneotsd 
with  it,  which  has  nttde  ooal<gss  avail- 
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dbfo  lor  fuel  pitrpomii,  and  has  enabled 
it  in  conjuTirtion  with  tlie  iiicandeaceiit 
mantle  to  hold  its  own  a^painBt  the 
llmataned  livabj  ol  tli6alaotrioU(^t. 

The  next  8tep  of  importanoe  in  the 
history  of  the  incandescent  mantle 
nm  the  replacement  of  lime  and  mag- 
nana,  wUw  up  to  thia  tims  had  alooe 
figured  as  constituentsof  thaattempted 
mantlen,  by  oxideHof  a  more  refractory 
character,  having  the  curoperty  of 
•miiting  a  more  mtaoae  light  at  tiie 
available  tempeFatnrea. 

In  1852,  Bergemann  noticed  that 
oxide  of  thorium  when  heated  to  in- 
Modmoee  omittod  a  baautifal  hght, 
while  in  1863  Bahr,  whan  heating 
nitrate  of  erbium  upon  a  platinum 
wire,  obienred  that  it  swelled  up  and 
lafk  a  resadue  of  oxide,  wfaidh  emitted  a 
brilliant  greenish  light.  Haoonmuni^ 
cated  this  result  to  Bunaen,  and  they 
made  a  joint  investigation  of  the  sub- 
iect,  thm  results  of  wluch  were  published 
ID  Liebig's  '  Annalen  '  for  18t)4,  where 
tiMJ  pointed  out  tliat  the  uxidea  uf 
the  yttrium  group  of  metals,  when 
heated  to  incandescence,  emit  a  beauti- 
ful light  of  wntkt  intensity. 

In  1878,  Edison  pfttent<vl  the  idea 
of  ooatinj  platinum  wiren  with  oxides 
of  such  metals  as  siroonium  and  cerium, 
the  materials  being  applied  as  soluble 
saltH,  acetates,  oxalates,  or  nitrates, 
which  were  then  burnt  otl*,  giving  a 
more  coherent  structiu^  tlian  was  ob- 
bj  Omifllcshank  ;  the  coated 
were  afterwanlH  heated  by  the 
of  an  electric  current.  It  i& 
therefore,  that  by  1878  not 
oolj  had  the  principlM  upon  irtiich 
the  iniiiitlo.H  of  to-ilay  are  constructed 
been  publii^hed,  but  the  oxiden  of  the 
nre  earth  metals  had  been  recognised 
as  incandeHcenta. 

In  England  the  fii-st  practical  at- 
tempts at  incandesceul  lighting  were 
in  the  early  eighties,  when  the  Lewis 
incandescent  platinum  mantle  and 
the  CHamond  iiicaTidescent  light  were 
for  the  first  time  Ijrought  to  the  notice 
of  the  public.  The  Lewis  mantle 
consisted  of  a  cjUnder  or  cone  of  fine 
platinmn  wire  gauia  fixed  to  the  end 


of  »  Bunsen  bomer,  (he  being 
suppHw!  at  »»rdinary  prenj^urp,  whilst 
a  current  of  air  was  forced  at  a  oon* 
iideraUa  iwennie  up  a  central  inner 
pipe,  the  injectin|(  action  of  which 
also  causfHl  an  additional  supply  of  air 
through  lateral  supply  pipes. 

These  mantles  were  never  a  great 
snneeM.  Tba  neoessity  of  using  air 
under  pressure  was  a  serious  drawback, 
but  the  most  important  objeotiou  to 
them  was  that  the  snrfMed  thaplati- 
nom  waa  alowly  corroded  by  tha  bani^ 
ing  gas  :   and  though   the  mantles 

S 'elded  a  very  g(M>d  light  at  first,  the 
minoeity  rapidly  deereaaad  to  a  Tsry 
low  point. 

In  the  Clamond  tnantle  a  conical 
basket  of  threiuls  of  calcuied  magnesia 
was  employed,  being  supported  in  a 
small  platinum  cage  point  tlownwards, 
and  the  flame  was  driven  into  it  from 
an  inverted  burner  above.  These 
baskets  were  formed  by  moulding  a 
paste  of  hydrate  and  acetate  of  maff- 
nesia  mixed  with  water,  into  threads 
which  were  then  woven  into  bosket 
form  and  ignited.  In  this  system  the 
gsa  and  air  were  at  first  used  under 
pressure,  but  in  the  later  forms  the 
basket  was  converted  into  a  mantle 
by  supporting  it  with  its  apex  upwards, 
and  aa  ordinary  burner  of  tha  Bunaan 
type  waa  UHe<l  to  he«4t  it. 

The  above  mentioned  processes  and 
researches  really  represent  everything 
of  importanoe  that  was  dona  prior  to 
Dr.  Auer  von  WeUlnu-h's  gtvAt  adap- 
tation ;  for  the  various  attempts  to 
improve  the  Drummond  light,  the 
efforts  of  Boorbouze,  Wiesnegg,  Popp 
an<l  Sellon,  to  render  the  platinum 
mantle  a  success,  and  uuch  publica- 
tions as  the  much  quoted  {mtent  of 
Stokes  Williams,  haf«  no  real  Iwaring 
on  the  8ulisc<iuent  introduction  of  (he 
incandescent  umutle. 

Buusen's  laboratory  at  Heidelberg, 
whiohwas(hebirth|)lacc  of  the  Bunsen 
burner,  al«o  Hiipplird  the  iilea  of  the 
mantle  in  the  form  which  has  revolu- 
tionised our  systems  of  lighting,  as  it 
was  here  that  Dr.  Auer  pursued  thoaa 
and  reeearches  on  the  rare 
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tiH'tiilB  and  their  sjiUj^,  which  iiftcr- 
wanlrt  8to<Hl  him  in  Kuch  ^ixxl  aUaul. 

TLe  most  guiieniUy  cre<lited  story 
of  bis  diaoove^  thiit  whilst  he  was 
b<nlin(^  a  soKitioii  containing  salts  of 
some  of  the  nire  metals,  the  liquid 
boiled  over,  and  evaporated  on  the 
fibree  *t  the  ragged  ectge  of  »  piece  of 
asbestoH  card  whicli  scr\-e<l  to  support 
the  iMvvkcr,  and  muud  which  theliame 
was  lapping.  This  endowe*!  them 
with«M»i  ^minosity  as  to  attract  Dr. 
Auer'a  attention,  and  he  tlien  dcviseti 
a  method  of  j)re{ifiriug  a  mantle  of  the 
oxided  of  ihet^e  mutak  tliat  sliould  til 
the  Bianaen  flame,  and  ahould  be  made 
up  of  sufficiently  attenuated  filaments 
to  allow  of  the  flame  nusin^  it  to  a 
sufiicieut  degree  of  iucaudeaceuce. 

It  ie  more  likely,  however,  that  as 
the  high  power  of  incandescing  pes- 
Hosrtetl  l»y  the  oxides  covertnl  in  lii.s 
lirst  patent  of  1886  were  traditioud  in 
the  Uboratory  from  the  work  of  Bahr 
and  Bunsen,  the  application  of  the  prin- 
ciple underlyini^  Talbot's  and  Franken- 
Bteiu's  experiments  to  the  formation 
a  praotioaUe  mantle  firom  theee 
salts  waa  in  reality  the  flnt  great 
initial  step. 

Be  this  as  it  may,  it  is  impossible  to 
give  Dr.  Aaer  von  Welebach  too  much 
credit  for  having  brought  into  a  prac- 
tical form  odds  and  ends  of  knowknlj^e 
which  up  to  this  period  had  been 
almost  uaeleM,  and  which  after  another 
seven  years  oi  work  and  experience 
have  resulted  in  one  of  the  most  re- 
markable successes  of  modern  times. 

In  his  1885  patent,  Welsbach  pro- 
teote<l  the  idea  of  making  a  mantle 
by  saturating  the  cotton  fabric  and 
then  burning  off,  using  mixtures  of 
the  mlti  whioh  he  givea  as — 

60  per  cent,  of  aroonia  or  onde  of 

ziironium. 
20  oxide  of  lanthanum. 

20  oxide  t»f  yttrium. 

The  oxide  of  vttrium  ma^  be  dis- 
pensed with,  the  compontion  being 
then— 

TiO  \mt  cent,  of  oxide  of  zirconium. 
60      „  Uutliauum. 


FnstiNul  of  using  the  oxide  of  j'ttrium, 
ytterito   earth,  an<l   insteiwl  of  the 
I  oxide  of  lanthanum,  cerite  earth  con- 
I  taining  no  didjrmium  and  but  Utile 

cerium,  mi^  be  employed. 
I     The    mantles    made    under  this 
,  patent  served  the  purpose  of  accus* 
I  toming  the  public  to  the  idea,  hot 
commercially  were  a  toii\\  failure,  as 
the  li^ht  they  emitte<l  hanlly  exceotied 
tliat  which  the  Clamoud  Uuiket  had 
given,  whilst  thegr  were  fsr  more 
fnigile. 

A  numlier  of  tests  imvle  l>etweon 
1686  and  1889,  8howe<i  the  light 
,  emitted  to  vary  from  three  to  aiz 
candles  per  cubic  foot  of  gas  con- 
sumed, the  higher  value  l>einf?  rarely 
reached  ;  whilst  on  nwking  mantles 
with  the  pvver  materials  obtainable  at 
the  present  time,  acconling  to  the 
prescriptions  given  in  the  18S6  patent^ 
the  results  obtainetl  are  : — • 


ComposiUoa  of 
llsntls. 


Gas  niumin 

suined.    I'uwor.  * 


Pter  ! 

I. 

cent.  1 

Zirconia  . 

60  j 

Lauthaua 

2a  } 

Tttria 

20  I 

II. 

Zirconia  . 

r.o  '\ 

Lauthaua 

50  |j 

c  fl. 


5-4 


I 

12-9  2-4 


9-4 


1-7 


This  shows  timt  a  good  dtad  of  the  candle 
power  of  the  earlier  mantles  was  due 
u>  iiuuurities  present  in  the  salts  used, 
and  also  to  the  fMSt  that  the  prescrip- 
tioiH  used  were  coTitinually  Ikuuil^ 
varieil  in  hopes  of  improving  the  re- 
sults, when  obtainable,  thoria  being 
used  to  replace  the  zirconia. 

In  1886,  Welsbach  U>ok  out  hia 
second  patent,  which  covered  the  use 
of  thoria,  either  when  used  alone  or 
mixed  with  /ii-conia,  magnesia,  yttria, 
erbia,  neodidymia,  lanthana,  alumina, 
etc. 
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It  is  ••vi'U'iit   ft«'m  111''  t''\t  ftf  the 
loreigu  ^tatenUi  wiiich  curretiponil  with 
the  1886  patent,  that  Welsfaach  had 
the  imi)re88ioii  that  a  pure  thona 
raanllr   hjid  a  very  liigh   power  of 
emitting  light,  and  tliat  it  waH  fur  I 
this  purpose  that  he  patented  it ; 
whilst,  in  point  of  fact,  if  the  thoria  j 
be  pure  it  eniit^  practically  no  light 
at  all,  though  later  experience  tihowud  , 
that  it  had  pr(>i)crtie8  which  rendered  j 
it  the  most  important  of  the  oxides 
U8e«l  in   mantle  manufacture,  jvh  ita 
refxuctory  uature  gives  a  stability  to 
the  feeUe  atruoture  that  cannot  be  j 
obtained  by  any  other  know  n  Uxly.  j 
The  thoiia  ni;iiit]fH  TUJKle  under  the  ' 
1880  patent  gave  a  Hcrvice  of  candles 
per  cubic  ft.  of  gas  consumed,  but 
when  now  made  with  pure  thoria,  as  j 
Rpecitie<l  in  the  patent,  they  give  a  \ 
duty  of  lei«  tliau  1  caudle  |H.'r  cubic 
ft.  of  g]w,  wliilst  the  other  mixtures 
specified  in  the  patents  give  reaultt 
whicli  hardly  come  witliin  the  nuqge 
of  practical  utility. 

The  use  of  oeria,  together  with 
th<»ria,  is  mentioned  in  some  of  Wels-  | 
Uvch'.-*  wir  ly  forcii^u  p;itent**,  but  the  j 
exact  (late  at  which  it  was  tirst  realised  \ 
tliat  traces  of  ceriii  liad  the  marvellous  | 
efTect  on  the  light  emiasivity  of  the  i 
tlioria  mantle  that  we  find  in  the 
mantles  of  to-duy,  is  not  very  clear.  . 
It  la  evident,  however,  that  the  ad-  * 
vantage  of  the  presence  of  small  | 
quantities  of  oeria  wius  lM-;j:;inning  to  }k' 
reali.-^ed  l>v  when  Mr.  W.  Mac- 

keiwi,  the  chemist  of  the  English 
Welabadi  Company,  read  a  very  inter-  I 
e.-^tiiiL'  p-ifXT  }>efore  the  Society  of 
Chemical  Indu.stry,  and  |xjinted  out 
that  the  u^iC  of  ceria  is  by  no  meaUH  a 
disadvantage  in  small  quantities,  as  it  I 
adds  to  the  oonstancy  of  the  illuniin- 
atiiiL'  power.  He  gave  a  table  Mhowing  i 
the  intluence  of  the  presence  of  ceria, 
and  also  the  influence  upon  the  light 
W'liich  increasing  quantities  of  ceria 
Imve.  ThuH,  for  instance,  theonlinary 
percentage  of  ceria  is  0"26,  and  this 
gives  25  candles  for  »  consumptiott  of 
2'r»  culiic  ft.  of  gji.s,  or  10  oindleH  per 
ft.,  but  an  increase  in  the  percenta^  ; 


of  ceria  tf)  O'."  tt-dui'es  this  to  18 
candles  for  2  r>  culac  ft.  Wlien  1  per 
cent,  of  ceria  is  added,  a  further  re- 
duction to  13-5  candles  for  the  2*6 


1 

^1 

—  R 

C  y. 

I. 

Thoria    (:{ {nrU)   .  \ 
Magnesia  (2  „  )  ./ 

4*4 

90 
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Thoria    (1  part)     .  1 
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12  •  *2 

2-5 
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4-5 
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V. 

Thoria     (8  parts)    .  j 
Magnesia  (1         )    .  | 
Lautliaua  (1    „  )  .) 

40 

3-6 

0-9 

cubic  ft.  is  fouTid  ;  but,  whilst  the 
candle-jjower  lout  43*2  |x?r  cent,  in 
1000  hours  with  the  0  '2r>  per  cent,  of 
oeria,  it  only  lost  12  *6  per  cent,  in 
one  experiment,  and  2S  jxt  rent,  in 
another,  with  1  per  cent,  of  ceria 
present  originally,  lie  also,  in  the 
same  paper,  gave  the  composition  for 
a  mantle  giving  a  yello\\i.sh  light  — 
lanthaiia  10  per  cent.,  thorii*  28  |x;r 
cent.,  /irconia  30  per  cent.,  and  ceria 
2  per  cent.— showing  that  at  this 
ix-riod  the  use  of  small  <|uantities  of 
ceri.t  in  mantles  contuiuiog  thoria  was 
by  no  muanii  uukuow^. 

Ahout  this  date  mantles  on  the 
Continent  began  to  show  a  marked 
improvement,  aud  in  1891-1692  it 
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waH  reportfMl  thai  W«:lrtljKt;h  luvl  pro- 
duced new  maiilleit  yieldiug  act  much 
M  16  hmI  17  OHidlai  por  oubio  ft.  of 
po  OonraBMd,  and  the  lame  great 
improvement  manifented  itself  in  the 
English  mautleB.  The  cause  of  the 
craftt  adnoioe  wm  made  dear  the  M- 
Undog  year  by  Mr.  Moeller  taking  out 
tllO  patent  of  1893,  in  which  he  sought 
protection  for  thoria  in  combination 
with  ywy  small  traoao — ^not  ezoeeding 
1  or  2  per  oent.— of  the  oxides  of 
Otrtain  other  rare  metals,  such  as 
m«nium,  cerium,  U;rhium,  neodidy- 
mium,  samarium,  piuxeodymium, 
yttrium,  and  lanthanum.  The  mantles 
of  today  nearly  all  consiHt  of  99  j>er 
cent,  of  thoria  and  1  per  cent,  of  ceria, 
as,  although  seTonl  of  the  oxides 
mentioned,  in  minute  trsoes,  endow  a 
non-luminouB  thoria  mantle  with  the 
power  of  emitting  light,  yet  ceria  so 
far  transcends  the  others  in  its  oapacity 
of  not  only  ezdting  luminoeil^,  but 
of  keeping  up  the  illuminating  |X)wer 
over  a  long  period,  that  as  far  as  our 
present  knowledge  goes,  it  is  needless 
to  look  bsgrond  it. 

Many  experiments  have  been  made 
in  order  to  determine  the  effect  of  the 
percentage  of  ceria  when  added  to 
thoria  on  the  light  emissivity  of  tho 
mantle,  and  tlu*  reflults  obtained  vary 
in  putting  the  highei^t  light  emissivity 
at  from  0*9  to  3  percent,  of  ceria,  the 
rssiinnol  this disorspmqr being  duo  toa 
number  of  small  causes  acting  together. 

In  onler  tt>get  the  maximum  result, 
exact  liir  iuljustment  is  necessary,  and 
traoes  of  impurities  must  be  v«iy  oars- 
fully  eliminiitcil.  Under  these  con- 
•  ditioiiH,  the  {mint  of  maximum  emis- 
sivity IS  reached  when  the  mixture  is 
99  per  oent.  thoria,  and  1  per  oont. 
ceria.  At  tliis  highest  point,  however, 
the  mantle  is  peculu\rly  sensitive  to 
air  adjustment,  and  if  tliis  is  not 
attended  to  in  tho  most  careful 
the  r<»:<tjlts  may  varj'  between  the 
limits  iiuliaitod.  Moreover,  it  is 
neccssiiry  tluit  the  mantles  should 
have  lieen  most  carefully  treated,  first 
with  dilute  alkali,  then  with  dilute 
acid,  and  should  finally  be  thoroughly 


washe<l  with  clistillefl  water  and  dried 
1  under  oouditious  which  [M^ude  the 
I  poasibililyof  their  being  contaminated 
with  (1u^ 

If  these  conditions  arc  observed  it 
is  found  tliat,  sUirting  with  a  pure 
thoria  mantle  giving  practically  no 
li^ti  the  candle  power  rapidly  rises  as 
traces  of  cfri;iare  jwhled  to  it  until  the 
maximum  is  reocheii,  when  it  again 
rapidly  ^Is  away  with  furUier  incre* 
ments  of  ceria,  the  odour  of  the  liglit 
undergoing  at  the  same  time  n  Tttf 
marked  diange,  and  acquiring  a  yellow- 
ish tint  whidi  with  increasiitg  uuan- 
I  titiea  baoomM  gmduallj  of  n  raddiah 
character. 

I     The  narrow  limit  Mrithin  which  the 
■  highest  light  emissivity  exists  render  a 
!  careful  proportioning  of  the  liquid  for 
soaking  the  mantle  of  the  gteeteet 

importance. 
I     Experiments  have  also  been  made 
in  order  to  try  the  eflbot  which  addi- 

tions  of  various  proportions  of  ceria 
have  upon  the  life  of  useful  light 

!  emission  which  the  mantle  possesses. 

I  These  show  that  with  a  Webbaoh 

nmntle  made  under  the  ordinan,'  con- 
ditions of  impregnating  the  cotton 

!  falnric  with  a  solution  of  the  nitrates 

!  of  thorium  and  cerium,  the  higher  the 
initial  illuniinatini^  v.ihie,  the  more 
miirked  is  the  loss  in  light  over  a  given 
space  of  time. 

I  In  the  onlinary  burning  of  a  com- 
mercial Welsbftcli  mantle  it  i-*  generally 

1  found  that  the  light  increases  for  a 
certain  period,  and  tliat  then  a  steady 

I  fall  in  illuminating  power  takes  place, 

!  the  initial  poninl  of  ^jain  in  light  emis- 
sivity bein^  moat  probably  due  to  the 
mantle  sliaping  itself  to  the  flame, 
whilst  the  gradual  fall  in  power  which 
takes  place  after  that  pericni  liiis  l^eon 

.  complete<i  is  chiefly  due  to  dust  par- 
ticles oonluining  silica  which  are  drawn 

I  in  over  the  suiiaoe  of  the  mantle  bj 
the  chimn««y  draught,  and  whicl^ 
fusing  on  the  outside  of  the  fine  tila- 

,  ments  form  silicates  having  a  lower 
power  of  light  emierivitj  than  the 
original  oxiiles.    This  jxnnt  will  upiin 

I  be  reverted  to  in  the  following  lecture. 
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where  I  shall  have  to  show  the  im-  | 
portant  beariiip  whicli  the  form  of  the 
filaments  compouiig  the  mautle  hm 
npon  this  power  ^  keeping  up  its 
illuminating  value. 

Since  the  facta  whicli  I  have  brought 
before  you  with  regard  to  the  thoria- 
cmrim  mutle  Ymw  htem  ftilly  Moer- 
tained,  innumerable  attempts  have 
been  nrnde  to  evade  the  patent  under  i 
which  the  Welsbacb  mantle  is  manu-  , 
iMttved,  bat  ao  hr  tiien  attempts 
have  not  been  of  much  in*ofit  to  any 
but   the   lepil    pnifj'sM'oii   and  the 
experts.    Indeed  it  mav  be  stated 
thftt  Uie  only  manUe  which  in  Ehigland  | 
hi*  had  its  position  plaocil  u|K)ti  the 
same  legal  f<>otiii|tr  ni*  tlie  Wel:*lHch 
mantle  is  the  Sunlight  mautle,  in  . 
whioh  advantage  was  taken  of  the  j 
power  which  oxides  of  chromhun  hive 
of  exciting  luminosity  when  super-  | 
imposed  on  a  structure  of  alumina.  i 

In  some  of  the  mantles  which  have  { 
been  proposed,  nnall  quantities  of  | 
acidulous  bodies  are  added,  such  as  ' 
silicic  acid,  or  the  oxides  of  arsenic  and  | 
antimony,  with  the  view  of  converting  i 
m  portkm  of  the  thor»  into  alicate,  | 
arfoniate,  etc.,  but  in  no  case  tliat  I 
have  tested  does  the  alteration  improve 
the  mantle  either  in  life  or  light 
•missivity. 

In  the  "  Voelkcr  "  maiUle  a  basiB  of 
thoria  is  produced,  which  is  then 
coated  by  dipping  in  a  substance  termed 
hy  the  patentee  "  Voelkerito,"  a  body 
made  by  fusing  together  a  number  of 
oxides  in  the  electric  furnace  ;  the 
fused  mass  so  obtained  is  then  dissolved 
in  the  strongest  nitric  acid,  anddOuted 
with  absolute  alcohol  to  the  necessary 
degree.  A  very  good  mantle,  having 
great  lasting  power,  is  thus  produced. 
It  i»  claimed  that  the  process  of  fusing 
the  materialB  together  in  the  electric 
furnace  alters  the  composition  in  some 
unexplained  way,  but  the  true  expla- 
nation is  probably  that  aU  wator  of 
hydration  is  eliminated. 

The  "  Dayliyht  "  rnarUie  couriists  of  a 
basis  of  thoria,  or  thoria  mixed  with 
sirooniai  which  is  then  dipped  in  collo* 
dkm  containing  a  salt  of  oMium  in  solu'  [ 


tion,  and  on  burning  off  the  collodion 
the  ceria  is  left  in  a  finely  divided  condi- 
tion on  the  surface  of  the  thoria. 
There  ia  no  doubt  that  in  this  wi^  a 
very  high  initial  ilhuninathig  powsr  la 
obtained,  and  I  have  seen  mantloi  made 
on  this  principle  which,  witliin  a  few 
hours  of  their  ignition,  tiave  given  a 
total  iUnminating  value  of  100  candlaa 
with  a  servioa  of  24  to  26  candlaa  par 
cubic  foot. 

The  "  Crown  "  mantle,  which  is  very 
largely  adopted  in  Berlin,  is  a  mantle 
of  tluK  description.  pro<luce<l  by  making 
a  mantle  of  pure  thoria  from  a  fabric 
of  ramie  saturated  with  the  nitrate, 
and  then  dipping  the  thoria  basis  in  a 
mixture  of  99  per  cent,  thoria  and 
1  per  cent,  ceria,  the  mantle  so  pro* 
duced  being  of  vtrj  oonsideialila 
strength,  and  retaining  its  power  of 
light  emitwivity  for  a  much  longer 
period  than  the  ordinary  Wekbach 
mantle. 

It  will  be  well  now  to  tabulate  the 
oxides  which  have  been  u»ed  in  the 
manufacture  of  incandescent  mantles, 
and  see  the  amount  of  light  emitted 
by  each  under  tho  aondit&ona  aziBting 
in  the  mantlaa. 


LicHT  Emittkd  by  Various  Oxidrb. 


Oxide. 

Pare.  ^ 

Zirconia      •    •    .  , 

1-6 

31 

Thoria  

0-6 

60 

SarthMetaU. 

Cento  Bwtha— 

Ceria      •    •    •  • 

0-4 

0*9 

Lanthana 

6*0 

Yttrite  Earths— 

Yttria    .    .    •  • 

6*3 

Erbia  .... 

0-6 

1-7 

Common  E^rthH — 

Chromium  Oxide  . 

0-4 

0-4 

Alumina  .... 

0-6 

0*6 

Alkaline  Earth 

3*3 

3-3 

6-2 

5-6 

Magnesia  .... 

6-0 

6-0 
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In  ittOiaing  thflM  oxides  for  the 

manufnoture  of  nuUDtleB,  it  is  evident 
that  thiTf  are  many  points  l»e«i«le.s  the 
power  uf  emittiug  light  which  tuujit  bo 
takoB  into  oonsimnitioii. 

Some  aalt^  shrink  00  much  during 
the  conversion  by  burning  into  oxideH 
that  a  mantle  of  very  cuuiuUcrable 
initial  nie  would  hxn  to  be  taken  in 
order  to  get  a  Bkelcton  of  oxide  ci 
sufficient  dimensions  to  fit  the  flame  ; 
other  oxides  which  promise  well  aa  far 
as  ^eir  ahrinkago  during  formation 
gocH,  are  found  to  llowly  volatiliae 
unik-r  t})e  influence  of  the  liunnen 
flame,  so  that  in  the  zone  of  mobt  in- 
tense heating  the  thread  of  oxide  gets 
Ihinnsr  and  thinner,  and  gradually 
disappcftm  ;  other  oxides,  agiiin,  are 
brought  too  near  to  their  point  of 
fusion,  and  soften  to  such  an  extent 
that  the  mantle  shrinks  in  where  most 
heated  and  gets  ini»ido  the  zone  of 
greatest  heat,  giving  rise  to  a  couKider- 
able  loss  of  light,  whilHt  other  oxides, 
like  yttria,  give  so  «listinctly  coloured 
a  light  as  to  beobjectionalde.  Careful 
testing  both  a»  regards  duration  and 
strength  leads  one  to  the  conclusion 
that  of  the  oxides  given,  thoriai  nroonia 
and  alumina  alone  can  be  used  for 
forming  the  structure  of  the  iitaiitle; 
but  alumina  has  the  drawback  that 
the  mantle  is  very  hard  and  not  easily 
shapetl  in  the  Mow-pipe,  shrinks  in  the 
zone  of  greatetit  heat  and  slowly  volati- 
lises, whilst  zirconia  mantles  are  liable 
to  considerable  and  rapid  shrinkage,  so 
that  thoria  practically  stands  alone  as 
the  ideal  ba.><iH  for  a  mantle,  as  it  is 
eaiiily  shaped  in  the  blow-pipe  flame, 
ghrss  a  comparatively  smaU  shrinkage, 
when  the  fabric  containing  the  nitrate 
in  Ijein^  converted  intooxi<le,  and  when 
formed  the  mantle  resists  the  action  of 
temperature  for  a  longer  period  than 
any  other  known  oxide. 

Perhap*  the  most  important  j)rojK'rty 
is  the  enormous  increase  which  takes 
place  when  thorium  nitrate  is  converted 
mto  oxide,  as,  if  »  oomjianitively  small 
mam  of  nitrate  be  heated  on  platinum 
fotl»  it  swells  up  in  much  the  same 
way  that  the  sulphoqrsnide  of  mer- 


f  cury  constituting  the  old  "  Fhanoh's 
serpent "  does.  Mid  the  small  bulk  of 

nitrat<^  liocomcs  an  enormounly  l:in.;cr 
I  mass  of  thorium  oxide,  so  that  although 
in  the  mantles  as  now  nsed  there  is 
1  per  cent,  of  ceria  by  weight,  the  pro- 
portion by  volume  is  less  than  0*1  per 
cent. 

Having  ^t  the  basw  of  thoria,  it  is 

seen  that  m  its  pure  condition  it  onty 
emits  alx)ut  half  a  candle  of  light  per 
cubic  foot  of  gas  con8ume<l,  but  thedif* 
ference  between  the  lighting  power  of 
the  pure  thoria  and  the  commerdid  at 
once  indicates  how  sensitive  it  is  to  the 
exciting  influence  of  small  traces  of  im- 
I  purities.  When  admixed  with  1  to  2 
\  per  cent,  of  ceria,  it  acquires  a  power 
of  lit^ht  enii.Hsivity  conibin»'d  with 
duration  which  is  unequalleil  by  any 
other  known  mixture  of  the  avulable 
oxides. 

Man}'  attempts  have  IxH'n  nia<le  to 
I  explain  in  a  satisfactory  iimuner  the 
j  marvellous  power  which  the  minute 
i  trace  of  ceria  has  of  awakening  to  life 
tlie  Hk'ht -giving  power  of  the  mantle. 
In  order  tliat  the  mantle  may  emit  its 
full  measure  of  luminosity  it  has  to  be 
heated  in  the  extreme  fringe  of  the 
outer  zone  of  the  Bunsen  flame,  and 
here  it  is  that  tlic  combinations  take 
place  between  the  products  of  incom- 
plete combustion  and  the  oxygen  of 
the  air. 

The  theory  now  most  generally  ac- 
cepted is  that  propounded  by  Dr. 
Bunto,  whoascril)e8  the  high  illumina- 
ting,' effect  j)rod!i(  (;d  >>y  the  irw»  of 
ceriii  as  being  due  to  a  aitalytic  action 
I  of  the  same  character  as  causes  a  piece 
I  of  platinum  foU,  which  has  been  heated 
in  onler  toclejin.se  its  surface, to  l»ecome 
j  re<l  hot  when  a  current  of  mixed  coiil 
gas  and  air  is  allowed  to  impinge  upon 
it,  the  action  here  being  due  to  the 
power  which   platinum   possesses  of 
compressing  both  coal-gas  and  air  u|^m 
I  its  surface,  and  rendering  them  su 
!  chemically  active  that  they  combiiM 
on  tli<-  surface  of  the  metal,  and  eiuit 
suHicicnt  heat  to  raise  the  mass  to  a 
l>rtght  retl. 
I    lliere  are  many  facts  which  tend  to 
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flUpport  the  Ihtion,'  that  the  liirht  is 
due  to  the  particles  of  the  uxide  of 
Oflm  being  heated  to  a  higher  tempcra- 
tiire  tluui  that  of  the  flame.  My  own 
researches  on  the  vaune  of  the  hnni- 
nosity  of  flame,  point  to  the  nplittin^ 
up  of  the  molecule  of  acetylene  with 
toe  liberation  of  the  endothermic  heat 
contained  in  it  ru-i  endowing  the  carbon 
particles  with  a  tonipeniture  far  above 
that  which  exititd  in  the  tlame,  8o  that 
the  temperature  oi  incandeaoenoe  in 
the  hyflro-carlKtn  flame  is  due  to  the 
heat  of  the  couibustinn,  j>1uh  the  local 
endothermic  heat  of  tiie  dccoiupotutiou, 
and  in  the  same  way  in  the  mantle  it 
IK  prolKiMy  the  heat  of  the  flame  which 
heats  the  whole  of  the  mantle,  plus 
the  locally  iutemtified  pointH  of  exces- 
rivdy  high  temperature  due  to  the 
catalytic  action  of  the  ceria  upon  the 
mixture  of  oxygen,  carbon  monoxide, 
and  hydrogen,  that  gives  the  inteiute 
power  of  emilMiTity  that  the  mantle 
posfle88C8,  the  theory  being  ma<le  more 
probable  by  the  fart  that  other  sub- 
stancee  known  to  have  catalytic  powers, 
when  med  in  inflldentlj  nnall  trMei. 
give  similar  although  not  tBeh  marked 
resulU). 

Sunliyht  MantUt. — AnalyseB  of  the 
*' Fink  Sunlight  Mmtlea"  ahow  them 
beoompoaedof— 

Alumina  ....  86*83 
Chromium  Oxidaa  .  8*68 
Zircouia  •    .    •    .  4*44 


100-00 

Theriroonia  being  added  to  givegreater 

strength  to  the  mantle. 

In  these  mantles  the  alumina,  if 
used  alone,  would  volatilise  slowly  at 
the  heat  of  the  Bunaen  flame,  ao  that 
in  the  zone  of  greatcHt  intensity  the 
thre/\d.^  rapidly  would  Ixx-oine  thinner 
and  thinner  until  finally  they  would 
disappear,  this  point  bemg  anrived  at 
before  the  mantle  has  been  in  use  100 
hours  ;  the  alumina,  moreover,  is  near 
its  fusion  point,  and  La  Koftened  and 
rapidly  ahnnka.  The  oxides  of  chro- 
mium  also  slowly  eviiij<jnite  wlu'H  c<»n- 
tinuoualy  heated,  so  that  the  materials 


do  not  ^iv»'  much  promif*e  in  making  a 
good  mantle,  but  when  mixed  together, 
or  when  the  alumina  mantle  Hpiiiyed 
with  a  dilute  ohromium  aolutiou,  a  far 
more  stable  compound  is  formeil,  of  a 
j)ink  colour,  and  it  probably  diss(x;iate« 
slowly  when  heated  for  a  long  period, 

I  yielding  a  continuous  supply  of  traces 
of  oxide.H  of  ehromium,  which  are  the 
real  source  of  the  lumiuosityjaudgFadu- 
ally  burn  off. 

If,  instead  of  an  alumina  baMs,  a 
pure  thoria  mantle  be  sprayed  with 
the   chromium   solution,  it  liecomeij 

I  endowed  with   a   certain   degree  of 

I  luminosity,  but  this  rapidly  fidla  away, 
there  lieing  nothing  to  prevent  the 
volatilisition  of  the  chromium  oxides. 

I     The  property  which  the  clu*omium 

I  has  of  inoreasing  the  illuminating 
power,  and  prolonging  the  life  of  such 
basic  bodies  as  it  can  unite  with,  is 

i  well  shown  in  the  cade  of  t  he  Fahneh- 
jelm  oomb,  which  waa  originally  made 

'  of  magnesia  rods,  and  lasted  Imrely 
100  hours,  so  rapidly  did  the  mjvgnesia 
volatilise  ;  when,  however,  the  idea 
aroaeof  dipjnng  the  magnesia  rods  hito 
a  solution  of  chromic  acid,  it  was  found 
that  not  only  was  the  power  of  emit- 
ting light  nearly  doubled,  but  that  the 
life  of  the  oomb  was  incraaaed  fouiw 
fold. 

Many  attempts  Ixave  been  made  to 
I  improve  upon  or  alter  the  composition 
of  the  09  per  o«it.  thoria  and  1  per 
'  cent,  ceria  mantle  by  mixing  such 
I  IxMlias  as  zirconia  with  the  thoria,  but 
j  it  is  nesirly  always  found  that  any 
attempts  in  this  direction  tend  to 
I  make  the  mantle  far  more  susceptible 
to  shrinkage,  wliil,-<t   if   the  forcijrn 
body  so  introduced  is  present  in  sulh- 
eient  quantity  to  give  any  praetaoal 
economy  on  the  thona  aaved,  the  light 
is  at  once  affected. 

Dr.  Ernst  Uintz,of  Wiesbaden,  whose 
reaearehea  on  the'  oompodtion  of  in- 
oandeaoent  mantles  and  the  influence 
of  various  factors  on  tlieir  light  enut- 
.  ting   power  are,  perhaps,  the  most 
I  complete  ever  made,  found  that  quan- 
^  titles  of  neo-didymia,  lanthana,  and 
yttria  up  to  2  per  oent.  have  no  iaflu> 
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ence  on  the  light  emitted  by  a  mantle,  ' 
the  remaiuder  of  which  ootunstA  of  ^ 
thorift  and  oeri»  in  the  ratio  of  09  to  1,  i 
tiiat  2  per  cent,  of  zirconia  just  l>egina 
to  affect  the  mantle,  and  that  larger 
quantities  of  any  of  these  bodiee  have 
ft  detrimental  ^eot  upon  Uie  light. 
HiB  experiments  and  researches  are  of 
especial  interest,  m  they  show  fairly 
conclusively  the  inception  of  the  pre- 
sent manUe  from  the  compositious 
mentioned  in  the  1886  or  thoria  patent. 

Tlu'  two  minenils  availahle  for  the 
preparation  of  thorium  saltH  at  tlie 
time  of  this  patent,  and  indeed  up  to 
•bovi  1892,  were  thorite  and  orangite. 
Tliese  are  foutid  in  Norway,  and  are 
crude  hydratetl  silicatefl  of  tht>rium, 
containing  from  60  to  72  per  cent,  of 
thoria,  together  with  tnoee  of  several 
other  oxides  of  the  rare  mctalH,  in- 
cluding ceria.  From  these  the  litjuid 
for  impregnating  the  mantles  was  tnade 
without  any  Hpec^  preoautiani  Iwing 
taken  to  eliminate  the  tracer  of  the 
other  rare  eartliH,  the  mantlet)  uiivde 
from  tlm  fluid  being  looked  upon  as 
eoneurtuig  of  pure  thoria,  whilst  Dr. 
Hintz  und  othenj  found  that  by  em- 
ploying the  Hiime  metluxls  of  nepanition 
as  were  used  for  the  luauuJ&icture,  tlie 
composition  of  the  oxides  made  from 
the  fluids  obtained  from  theeeminenle 


Thoria  .    .    .  96*006  92*416 

Ceria  .  .  .  0*994  S«162 
Neo*didymia  and 

I.4fcnthana     .    1*205  3*227 

Tttria  .    .    .    1*195  1*196 


oomponitionH  which  aeree  veiy  closely 
with  analyses  made  of  sold  in 

1891-92,  and  which  yielded  an  iUumi- 

nating  jK)wer  of  the  xame  value  an 
mantiej4  made  from  liquids  of  this 
oom|)OHition. 

Monazite,  which  is  the  Hource  from 
which  the  thoria  now  use<l  in  nhtnincd, 
is  mainly  componod  of  phoHphate  of 
cerium  and  lanthanum,  together  with 
the  phosphat^Ns  of  other  mre  eartliM, 
amongst  which  is  thorium  in  <ni;iiiti- 
ties  varying  from  a  little  over  1  tu  16  [ 


per  cent.,  and  traces  of  many  other 
iiudieti.  Thiti  mineral,  which  used  to 
be  considered  extremely  rare,  has  now 
been  found  to  be  very  v^-idely  distri* 
buted,  it«  chief  sources  being  the 
United  Suites,  Brazil,  8iljeria,  Canada, 
etc.,  where  it  is  found  in  the  form  of 
sand  produced  faj  thediiiiiiln^iithiu  flf 
primitive  nn-kH. 

Ceria,  lieing  the  main  constituent  of 
the  monarite,  and  occurring  in  far 
laiiger  proportion  than  tho  &oiiR,  ia 
separated  with  a  mucli  greater  degree 
of  completeness  at  the  pretient  time 
than  was  the  cas^  wiUi  the  thoria  made 
from  oraugite  and  thorite ;  indeed,  it 
wafl  oidy  a  few  oljscrvers  who,  prior  to 
1890,  had  sUted  tliat  thorite  and 
oraugite  contained  ceria. 

Small  «a  is  the  percentage  of  thoria 
in  monazite,  and  lidxtrious  as  is  the 
separation  of  the  thoria  from  it,  the 
discovery  of  these  large  supplies  of  the 
mineral  has  reduced  the  price  of  th^ 
riunj  nitnite,  acconling  to  Dr.  Hintz, 
from  i;iOO  per  kilo  at  the  end  of  1894 
to  the  present  price  of  about  30<.  per 
kilo. 

( )f  late  years  an  important  variation 
luui  been  introduced  in  the  manu&u>- 
ture  of  some  mantles,  in  which,  while 
the  mixture  ol  99  par  cent,  thoria  and 
1  per  cent,  ceria  was  cnipl(»yed,  the 
urinciple  under  which  the  old  Clamond 
casket  wm  made  has  been  pressed  into 
service.  Ae  pointed  out  in  the  previoua 
lecture,  these  baskets  were  made  in 
the  early  eighties  by  weavmg  together 
filaments  which  had  been  formed  by 
■qneenng  •  paste  of  magnesia  and 
magnesium  Jicetatc  tlux>ugh  a  suitable 
orihce,  and  the  woven  mantle  when 
baked,  could  be  rendered  incandet^^nt 
by  means  of  an  ordinary  burner  owing 
'  to  the  threads  being  reduced  tonioffi* 
cient  degree  of  fineness. 

On  November  4,  1890,  Lungren 
took  out  a  patent  for  an  improvement 
in  the  method  of  manufacturing  the 
mantle,  which  was  a  great  advance  on 
Clamond's  original  process.  In  this 
latter  method  it  WM  found  thai  it  wm 
a  troublcHome  matter  to  get  a  coherent 
mantle  owii^  to  the  threads  at  the 
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points  of  intersection   not  welding 
properly,  the  first  threads  laid  on  the 
mould  diying  before  the  cross  threeds 
were  put  on,  so  that,  when  they  were  ' 
pressed  together,  the  dried  threiulH 
cut  through  the  softer  ones  and  did 
not  properiy  unite  with  them.    In  I 
order  to  overcome  tliis,  Lungren  mixe<i 
his  refractory  eartlis  into  a  paste  with  | 
some  combustible  elastic  material,  and  . 
from  this  squeeMd  out  the  threede  | 
from  which  the  mantle  was  woven, 
after  which  operation  the  elastic  bind-  I 
ii^  material  was  burnt  out.    As  ex- 
amplee  of  suitable  materials  Lungren 
instances  glue  niixe<l  with  glycerine, 
india-rubber  diasolved  in  naphtlia,  etc. , 
and  states  that  a  variety  of  materials 
mi^  be  used. 

Collodion  Mantles. —At  the' 
present  day  collodion  is  m{)idly  coniini; 
to  the  front  as  a  vehicle  for  holding 
the  incandescent  oxidee. 

In  1894  De  Mare  utiliMcd  collodion 
for  the  manufacture  of  a  mantle, 
adding  the  necc^^ary  salts  to  the  col- 
lodion before  squeenng  it  into  thread. 
Following  in  Ids  st^pe  Knofler  in  1895 
and  later  on  Plaissetty  took  out  < 
patents  for  the  manufacture  of  mantles 
by  a  similar  prooen  to  De  Mare's,  the 
difference  V)etwcen  the  two  being  that 
Knofler  used  aniuionium  sulphide  for 
the  denitration  of  hitt  fabric,  whilst 
Phi— et^  employed  calcium  aidphide, 
the  objection  to  which  ii*  the  tn06  ol 
lime  left  in  the  material. 

Another  method  of  the  same  Und 
for  making  ertilteial  dlk,  which  has  a 
conaiderabTe  reputation,  is  that  known 
as  the  Lehner  proce«fl,  which  in  it«j 
broad  outlines  somewhat  resembles  the  , 
Chardoimet,  batdiflisn  from  it  in  that  | 
the  excessively  huh  prea-sure  used  in 
the  «virlit'r  method  is  done  away  with 

Uiiing  a  solution  of  a  more  liquid  , 
efaanoter,  the  thread  bang  hardened 
by  passing  through  certain  organic  ' 
solutions.    It  has  lieen  found  that  this 
form  of  silk  lends  itself  perhaps  better  . 
to  the  currying  of  the  nits  forming  | 
the  incandescent  oxides  than  the  pre- 
vious fv>IutionH,  and  mantles  made  by 
this  process,  which  we  will  aycak.  uf  a^s  , 
2 


Lehner  mantles,  show  promise  uf  being 
a  most  imiK>rtant  development  of  De 
Mare's  original  idea. 

Mantles  matle  by  such  methods  as 
those  of  De  Mare,  KuoHer,  Plaissetty, 
and  Lehner,  are  clearly  developments 
of  the  Claoaond  hood,  and  not  of  the 
Auer  mantle.  In  the  Clanioml  class 
the  filaments  are  made  by  squeezing  a 
homogeneous  pasty  material  through 
small  orifices  so  as  to  form  rods  or 
threafl.s,  and  when  the  vehicle  luilding 
the  salts  is  burnt  oli',  the  oxides  are 
left  in  a  thread  of  even  density. 

The  Auer  class  cowdsts  of  excessively 
minute  filaments,  many  hundreds  of 
wliich  go  to  form  a  thread,  whilst  each 
filament  when  burnt  oflT  after  impreg- 
nation with  the  illuminating  solution 
leaves  a  minute  ro<l  of  the  oxides 
luwing  a  dense  central  fK)rtion,  wliich 
was  produced  by  the  salts  by  capillanr 
attraction  being  drawn  into  the  smaU 
tubes  in  the  centre  of  the  cotton  fibre. 
This  dense  central  portion  is  sur- 
rounded by  a  more  or  less  spongy 
coating  formed  by  the  salts  on  the 
exterior  of  the  fibre  beinp  reduced  to 
oxides,  and  is  kept  in  a  broken-up  con- 
dition by  the  escape  through  them  of 
the  gases  from  the  burning  fabric 

In  the  WelpVjach  mantles  you  have 
this  enormous  mass  of  small  filamen* 
tary  matter  twisted  ui  the  thread  into 
what,  after  burning,  becomes  practi- 
callv  a  fluted  column  of  oxides,  w^hilst 
in  the  Clamondclassof  mantle  you  have 
each  sepai-ate  filament  that  forms  the 
thread  standing  out  sepvetelybjitael^ 
so  that  what  appears  to  the  eye  to  !« 
one  solid  filament,  reveals  itself  under 
the  microscope  as  a  loose  bundle  of  rods, 
which  ^ary  in  number  aooording  to  the 
make  of  the  mantle,  those  made  by  the 
Lehner  process  havitit]^  rather  more  of 
these  separate  Uiaments  tlian  those 
made  by  the  Ptaimetty  aod  Knofler 
mcthmls. 

This  alteration  in  physical  structure 
has  a  most  extraordinary  etl'ect  upon 
the  light-giving  life  of  the  mantle,  and 
also  on  its  strength,  as  after  burning 
for  a  few  hundreil  hours,  the  constant 
hombardmeut  uf  the  mantle  by  dust 
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particles  drawn  up  by  the  rush  of  air 
iu  tliu  cliimney  causes  the  formation  | 
of  aflicfttet  on  the  muheb  ci  the  I 
mantle  omng  to  silioa  being  present  in 
the  du8t,  and  this  seems  to  affect  the 
Welsbach  structure  far  more  than  it  j 
doee  the  Olemond  type,  with  the  re-  « 
suit  that  when  burnt  continuously 
the  WelM>jach  mantle  falls  to  so  low  a 

Sitch  of  light  emissivity  after  500  to 
00  home  ae  to  be  e  mere  shadow  of 
its  former  self,  giving  not  more  than 
a  third  of  its  original  light,  whilst  the 
Knofler  mantle  keeps  up  its  light- 
emitting  power  to  a  much  greeter 
exteiity  end  the  Tichner  bbric  ia  the 
meet  remarkable  of  all. 

Comb  Taud  Mantle*, — ^The  histoxy 
of  the  incandeaoent  mantle  haa  not 
been  altogether  devoid  of  attempts  to 
introduce  forms  sniti^ble  for  flameH 
other  than  those  given  by  the  Bunsen 
burner  with  a  cirsular  tube.  Fbvt 
and  foremoat  amongat  tiieae  in  the 
inception  of  incamlescence  came  the 
Fahnehjelm  comb,  made  of  a  number 
of  thin  magnesia  roda,  aat  in  a  badE 
of  fire-clay,  supported  by  an  iron 
frame  clamped  above  a  small  Bray 
binrner,  in  which  water-gas  was  con-, 
aumed.  Ihe  oomb,  however,  aa  haa 
been  belwe  atated,  burnt  away  in  less 
than  100  hours  owing  to  the  volatility 
of  the  magnesia,  whilst  the  light  i 
whidi  it  emitted  even  in  ita  prime 
only  amounted  to  3  or  4  candles  per 
cubic  ft.,  although  it  was  aftfrwarda 
found  that  dipping  in  a  solution  of  , 
chromio  acid  brought  thiiup  to  neaiiy 
double  value,  and  increaaed  fourfold 
the  life  of  the  burner. 

When  the  idea  of  making  a  fabric 
waa  firmly  established  and  the  mantlea 
began  to  be  a  succeaa,  De  Hare  tried 
to  utilise  the  flat  flame  as  a  source  of 
heat  in  which  to  excite  a  fringe  of  i 
fabric  soaked  in  a  mixture  of  the  salts  | 
of  the  rare  eartlis  and  burnt  off  so  as 
to  give  a  cotnb  <\{  wry  fine  oxide  fila- 
ments. The  effect  pHwluced  by  this 
when  properly  arranged  was  extremely 
good.  In  the  burner  employed  for 
this  purpose  he  firnt  tricnl  what  was 
practically  a  flat-flame  Bunsen,  which  « 


gave  very  go<Ml  results,  and  later  he 
employed  a  burner  in  which  the  coal- 
gas  per  H  waa  forced  out  into  the  air 
in  so  thin  a  sheet  that  the  hydro- 
carbons in  it  liecame  thoroughly  con- 
sumed, and  r.  non-luminous  flame  was 
produoed.  It  waa  poaaiUe  to  do  thia 
in  Paris  as  the  gas  supplied  was  only 
14  candles,  and  the  pressure  at  which 
it  was  distributed  4  to  6  in.,  ao  that 
l:^^  using  a  very  small  Bray  niwle  a 
thin  non-luminous  flame  was  proauced, 
which,  owing  to  the  admixture  of  air 
being  only  just  sufiicient  to  give  the 
deaired  eflbot,  waa  hotter  that  the  flat 
Bunsen  flame.  It  was  attempted  to 
introduce  these  De  Mare  plumes  into 
England,  but  the  rare  earths  employed 
were  held  to  be  the  equivalent  of  the 
earths  pnitooted  in  Wclabaoh'a  1886 
patent. 

Another  very  effective  variety  of 
incandeacant  ia  to  be  found  in  tm  De 
Lery  burner  and  ita  cluster  of  baby 

mantles  or  tassels.  Taking  a  Bunaen 
burner  with  a  dome  top,  in  the  aidfli 
of  whioh  holea  were  pieraed  at  regular 

intervals,  De  Lery  obtained  a  circle  of 
small  Bunaen  jet«,  each  of  which 
raised  to  incandescence  a  small  taaael 
of  the  osidea  of  thorium  and  oerium. 
These  taaael  n  were  suspended  from  a 
twelve  armed  circular  support,  and 
hung  in  the  corresponding  number  of 
flamee  iaauing  from,  the  top  of  the 
burner.  The  oflbot  given  is  most 
excellent,  as  the  spreading  of  the  in- 
candecioence  over  a  considonably  larger 
aurCaoe  preventa  the  irritelion  of  the 
aye  so  prevalent  with  the  ordinary 
mantle,  whilst  the  diffusion  of  light 
obtained  in  the  room  ia  diatinotly 
auperior. 

A  great  difference  exists  between  the 

men-snrement  of  illuminating  power  as 
carried  out  on  the  photometer,  and  the 
illuminating  effect  which  one  obtaiui 
from  illuminants  in  practice.    The  De 

Lery  tjisscl  burner  is  as g( wkI  an  example 
of  tin's  [phenomenon  as  can  bo  found,  for 
although  it  gives  less  light  than  the 
ordinary  incjindescent  mantle,  when 
tested  at  the  horizontal  in  tl»e  photo- 
meter, its  illuminating  cflect  is  far 
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raperior,  and  the  light,  bemg  moetl^ 

cast  in  a  downward  direction,  UluiDl- 
natea  the  surface  l)elow  the  burner, 
whilst  with  the  ordinary  mantle  the  1 
balk  of  the  flluminetioii  is  thrown 
from  the  horizontal  upwards,  owing  | 
to  the  form  of  mantle  being  a  cone. 
Tbeee  burners  with  their  tassels  have 
proved  very  suoeearful  in  America, 
and   I  am  informed  that  they  will  \ 
shortly  Ije  introduced  into  this  country, 
when  their  novelty  of  appearance  and 
•neUent  eflbet  wiU  .  nnooiibtedly  go  a 
long  way  towwde  mtioDg  uam  a  ! 

Attempts  have  also  been  made  to 
strongthen  end  ineraue  the  emount 

of  Ught  ol  tninable  from  the  ordinary 
shftpe  of  mantle,  a  noticeable  en- 
deavour in  this  direction  having  been 
made  byPlainetty,  who,  noticing  the 
gnat  inteniiitj  of  heat  produced  over 
the  Bmall  area  immediately  aKive  the 
burner  top,  and  the  tendency  wliich 
mantles  had  to  shrink  at  this  spot, 
attempted  to  both  strengthen  the 
mantle  and  increa**e  its  lipht  emis.sivity 
hgr  braiding  the  mantle  with  clocks  or 
asams  of  the  same  inoandeeoent  mate- 
rial  ae  that  of  which  the  mantle  itself 
was  composed.  The  result,  however, 
did  not  give  promise  of  any  very  great 
incrsase  in  muminating  power,  and 
the  idea  has  been,  I  believe,  abandoned. 
Plaissetty  also  made  mantles  connist- 
iug  of  plaited  bands  of  ropes,  each 
psrfisetlj  distinel  from  the  other, 
which  were  hung  from  a  central  sup- 
port around  the  mantle  hej\d.  an<i 
which  could  be  ))urut  ut!  by  tlie  con- 
SOBWr,  as  no  shaping  was  required. 


-•cue**— 


Oauoino  and  Ullaob 

OF  Casks. 

In  taking  the  dimen8ion.s  of  a  cask, 
it  must  be  carefully  observed  :  (1) 
That  the  bung-hole  be  iu  the  middle  oif 
the  cask  ;  (2)  That  the  bang-stave, 
and  the  stave  opposite  to  the  bung* 
hole,  are  both  regular  and  even  within  ; 
{6)  That  the  heads  of  the  cask  are 
equal,  and  truly  eireolar ;  if  so,  the 
distance  lx;tween  the  int^ide  of  the 
chime  to  the  outs^ide  of  the  op^wsite 
stave  will  be  the  head  diameter  within 
the  oask,  very  near. 

RuLB. — ^TeUEe,  in  inches,  the  iusidc 
diameters  of  a  cafk  at  the  head  and 
the  bung,  and  also  the  length  ;  sub- 
trset  tiw  head  diameter  from  the  bung- 
diameter,  and  note  the  difference. 

If  the  measure  of  *thc  ca^'k  in  taken 
outride,  with  callipers,  from  head  to 
head,  then  a  deduction  must  be  made 
of  fr<  IU  1  to  2  in.  for  the  thickneKs  of 
the  heads,  aooording  to  the  siie  of  the 
cask. 

1,  ^  the  itavet  of  the  eatk,  betteem 
the  bung  and  the  head,  are  contidtrably 

cunrfl  (the  shap*.'  of  a  pipe),  nmltiply 
the  ditfereuce  between  the  bung  and 
head  by  *7. 

2.  ^the  stavee  heqfa  pudium  nirve 
(the  shap'  of  a  molasses  hogshead), 
multiply  the  ditierence  by  'G.'*. 

8.  If  the  itUtvea  curve  very  little  (less 
than  a  rnoLi.s.Me.s  hogshead),  multiply 
the  ditference  by  '6. 

4.  If  the  i^taves  art  nvnrhj  straiyht 
(almost  a  cylinder),  multiply  ihe  differ- 
ence by  • 55. 

5.  Add  the  product,  in  each  case,  to 
the  head-diameter  :  the  sum  will  bo 
a  mean  <liameter,  and  thuH  the  ca^k  is 
reduced  to  a  cylinder. 

6.  Multiply  the  viotu  diameter  by 
itself,  and,  then  by  the  length  and 
multiply,  if  for  wine  ^llons,  by  •0034. 
The  difference  of  dividing  by  294  (the 
usual  moth<Kl),  and  multiplyiJii?  by 
*0034  (the  most  exp-ilitious  metluHl), 
is  less  tlian  500thH  uf  a  gallon  iu  lUO 
gallons. 

2  A  2 


Digitized  by  Google 


356 


Gauqing  and  Ullage  of  Casks. 


— Suppooing  the  head>dia- 
meter  of  a  cask  to  be  24  in.  the  bunp- 
diameter  32  in.,  and  the  length  of 
OMk  40  in.,  wlwi  u  th*  ocnttnto  in 
winttgidloiM  f 

Pirti  Varietif, 


Brag-diftinctcr 
Btiiii-dUmet«r. 


32  Brought  np  876M6 
21  Length.    .    .  40 


iieMi-UUiuator. 


8 

24 

28*6 


8504e-40 
■0034 

14018660 
10ftlS920 


To  obtain  the  contents  of  a  similar 
OMk  in  ale  gallons,  multiply  86040*40 
by  002786,  and wegrt97-«042(or07 
gal.  5  pt.). 

Gauging^  of  Casks  in  Im- 
perial (British)  Oallons,  and 
also  in  United  States  Gallons.— 
Having  awcortAined  the  variety  of 
the  cask,  and  its  interior  dimeasions, 
the  foUowing  tsUe  wiU  iMsiUtiilo  the 
wfclmilstion  of  its  mpndtj. 

Tabu  or  vhb  CAFAoraim  or  Gaiu,  whosb  Bobo  Diambbbs 

ABD  LBBOfBB  ABB  1  OB  UBIVT. 


Divide  the  head  by  the  bung  dift* 

meter,  and  opposite  the  quotient  in 
the  column  H,  and  under  its  proper 
▼sriety,  is  the  tabularnumberforiinity. 
Multiply  the  tabular  number  by  the 
square  of  the  bung-diameter,  of  the 
given  cask,  and  fay  its  length,  the  pro- 
duct equals  its  capacity  in  imperial 
gallons. 

Required  the  number  of  gallons  in  a 
cask  {\$t  t-arit'ty)  24  in.  head-diam.,  32 
bung-diam.,  and  40  in.  in  length  ! 

33)24*o(-75,  MS  TSMr  Ibr  talwlsr  Xew 

•0024195  Uhular  No.  for  nulty. 
32 X32  is     10X4  square  of  bong  diun. 
96780 
4K390 

1*«T7S680 

40  luchea  long. 

M*l0272tio  Imperial  galluos. 

1-2 


1982064400 

991027200 


118  •92326400  Unttod  SUte^  galU 
Hem.— MnlUplyiiig  Imperial  galloiui  fey 


•ad  two4eiiihs  (1*2)  wlU  oonven  tbea 
Into  UJS.  galkoat  mi  OA  iallooo  moltlpUed 
br*ns«4aal~      "  " 


H. 

1  IslTsr. 

1 

,  aodVar. 

i 

2rd  Var. 

4th  Vsr. 

1 

H. 

Ist  Var. 

2nd  Va. 

SrdVsr.i  4(hyar. 

*60 

•0021244 

•0020300 

•0017704 

0016523 

•76 

•0024337 

■0024120 

•0022343 

■0032071 

•61 

■0021340 

•0020433 

•0017847 

•0016713 

•77 

•0034483 

-0024282 

-0022660 

■0022310 

•63 

•0021437 

-0020567 

•0017993 

•0016906 

•78 

•0034628 

■0024446 

•0022780 

•0032661 

•u 

•OOUftM 

)• 0020702 

•0018U1 

•0017098 

•79 

•0024777 

•0084810 

•0023002 

•SSWli 

•B4 

•stsiesT 

'•0020038 

•0018293 

•0017294 

•RO 

•002492T 

•0026778 

•0013117 

•65 

-0021740 

•0020975 

•001S447 

•0017491 

•81 

•002S079 

■0024942 

•0023455 

■00232S6 

•&« 

-0031845 

•0021114 

■0018604 

-0017690 

•H2 

-0025110 

•  0023886 

■0023533 

•67 

•(1021951 

-0021253 

•0018764 

•0017891 

•83 

•00253S8 

•0025279 
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•76 
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To  Ullage,  or  find  the  con-  | 
tents  in  Gallons  of  a  Cask 
partly  filled. — To  find  the  oonteuts 
of  the  occupied  part  of  a  lying  ouk  in  ' 
gallons. 

RuLB. — Divi<le  the  depth  of  the 
liquid,  or  wet  inches,  by  the  bung- 
diameter,  and  if  the  quotient  w  under 
•5,  deductfromthequotient  oiie-fouHh 
of  what  it  is  than  5,  and  multiply 
the  remainder  by  the  whole  capacity 
of  the  cask  ;  this  product  will  be  the 
number  of  gallons  in  the  cask.  But 
if  the  quotient  exceeds  'S,  julil  one- 
fourth  of  tiuit  excetis  to  the  quotient* 
and  multiply  the  sum  by  the  wb<de 
capacity  of  the  cask  ;  this  produet  will 
be  the  number  of  gallons. 

Exnmj^e  1.  — Suppose  the  bung- 
diameter  of  a  caiikj  on  itH  bilge,  ia  32  iu. 
and  the  whole  contents  of  the  ossk 
118-80  U.S.  standani  gallons  ;  re- 
quired the  ullago  of  1.^  wet  inches. 

32) 15 -00 (-46875 
•5- -46876= -03126-1-4= -0078126 
•46875-  -OOrSlSS  m  -MMTS  X 
118-80  =  64*769876  U.8.giUons. 

EmmaU  2. — ^Bequired  the  ullase  of 
17  wet  indues  in  a  osik  of  the  aoo?e 

capacity. 

82)17-00(-5312r)  -  -5= -03126  H- 4  = 

•0078126+ -63126=  -6390«26x 
118*80  c  64-04a826  U.S.  gaUons. 

Pboof.  —  64-040625  +  64-769376 
sll8*809ialfoiM. 

Tb  find  the  ullage  of  a  filled  psit  of 
a  standing  cask,  in  gallons. 

Rule.  —  Divide  the  depth  of  the 
liquid,  or  wet  inches,  bj  the  length  of 
the  cask  ;  then,  if  the  quotient  is  less 
than  -5,  deduct  from  the  quotient  om  - 
tenth  of  what  it  lb  less  than  6,  and 
Diultiiilj  the  remsinder  bv  the  whole 
CKUuay  of  the  cask  ;  this  prmluct 
will  be  the  number  of  gallons.  But  if 
the  quotient  exceeds  -  6,  add  one-tenth 
ol  that  exosM  to  the  quotient,  and 
multiply  the  sum  by  the  whole  capacity 
of  the  cask  ;  this  pnnluct  will  l^;  the 
ullage,  or  contents  in  U.S.  standard 
gsltons. 

40  in.  in 


leDgth,snd  the  capacity  1 18  -  80  gallons, 
as  above  :  required  the  uUsge  of  21 

wet  inches. 

40)21  •000C525  -  -5  =  -025  -^  10  = 
•0026  +  -626  =  -5275  x  118  80  = 
62-867  n.S.  gallons. 

Kon.'-Winnerly  the  British  wine 
and  ale  gdl<ni  measures  were  similar 
to  those  now  ur^ed  in  the  United  States 
and  BhUsh  Colonies. 

The  following  TWbles  exhibit  the 
comparative  value  between  the  United 
StatesandthepresentBritishmeMures. 

U.8.  m'a.*orc  for       Br!ti-«1)  (lm.>  nwtmn 
wine,  npirltM,  etc.        gal.   qt.    pint  gill 
43  gal.  =  I  tierce  =    34     3       1  3 
63  „    =1  bogBb.  =    63     1       1  a 
136  „    si  pipe    =  104     S      1  9 
363  „    X  1  inn      =  219  SIS 

UJS.  BMiisie  Ibr     British  ( Im . )  meunte. 
ale  and  bear.  gal.  qt.  pint  gill 

9  gaL  s  1  firkin    —      ^     0       1  1 


s  1  barrel  =: 
=  1  bogsb.  = 


34 

108  „   s  1  butt      =  !•  9 


36 
54 


3 
3 


0 
0 
1 


3 
I 
3 


To  convert  imyM'rijil  pallniis  into 
United  States  wine  gallons,  multiply 
the  imperial  by  1-2.  To  convert  U.S. 
gallons  into  imperial,  mu]ti|47  the 
U.S.  wine  gallony  by  -833. 

51  U.S.  ale  gallons  equal  60  imperiid 
gallons,  therefore  to  convert  one  into 
other  add  or  deduct  ^th.  (Van 
Cleve.) 

The  best  methixl  i«t«)takethe  length, 
with  long  callipers,  which  allows  1  in. 
for  end  wood,  and  circumferences  at 
bung  and  cud  (at  limit  of  iiitemiil 
capacity),  after  markiijj;  off  depth  of 
chime  and  end  wuod,  ami  ait>o  circum- 
ferenoe  <rf  "  middle  diameter" — ^vis., 
at  quarter  of  tot.il  l«'nt;th  from  each  end 
— mejw^ure  both  and  take  the  mean, 
not  halfway  between  bung  and  chime, 
whidh  difrars.  Having  found  the 
three  circumferences,  net  7  on  B  t«  22 
on  A  on  double-slide  rule  (wliich  win 
be  had  from  any  detder  in  hydrometers) 
and  under  eireumferenee  on  A  find 
diameterti  on  or  multiply  circum- 
ference by  7  and  <livide  by  '22,  Having 
found  the  tliree  diauieterH,  set  length 
ineheo  on  C  to  46  (boing  the  multipUer 
of  frustum)  on  D,  and  over  onoe  tiie 
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bung<luiiueter,  <»nco  the  einl,  and  t  wice 
the  *'  luiiM!*' '"  <liameter8  on  1)  will  be 
found  the  gaUoas  on  C,  the  sum  of 
whieh  18  the  totel  oonteiits.  This  ie  • 
■ure  luetliod.  (* BwgKA  Meclmnic.') 
To  find  the  amount  of  water 
in  a  horizontal  cvlindrical 
boiler,  partially  fall ;  or  to 
ehei^  the  quantity  of  water 
evaporated  from  a  steam  boiler 
of  tms  shape. — ^To  find  the  Quan- 
tity of  water  in  a  horizontal  OTlincvical 
Tenel,  the  first  thing  to  do  v  to  find 
the  area  of  that  part  of  an  end  plate 
which  has  water  against  it,  and  which 
must  form  a  segment  of  a  circle. 
ing  found  this  area  in  square  feet  it 
now  remains  to  multiply  by  the  length 
of  the  boiler  in  feet,  which  will  give 
the  number  of  cubic  feet  of  water  it 
contains,  and  this  divided  hgr  6}  (6'23 
actually)  will  give  the  amount  in 
gallons. 

A  rough  and  ready  method  of  finding 
the  area  of  a  segment  of  a  circle,  such 
as  Fig.  211,  is  to  first  find  the  fuU 


nieasurt'  t\m  it  is  calculated  as  a  rect- 
aii^'lc  JI.N  follows.  Measure  the  length 
of  the  chord  and  the  length  of  the 
oeatra  line  (diameter)  and  then  mul- 
tiply the  mean  of  these  fay  the  height 
from  the  centre  line  to  the  chonl. 
This  will  give  the  approximate  area, 
not  exact,  bat  approaching  exactness 
and  rather  less  thtax  the  true  area. 

The  correct  matliematiail  formula 
for  finding  the  area  of  a  segment  of  a 
cirde  is  to  first  find  oiMourth  the 
square  of  the  chccd,  and  add  to  this 
two-fifths  of  the  square  of  the  height 
of  the  segment.  Find  the  square-root 
of  the  preoodiug  sum,  and  tMli  miilti> 
plj  faj  foiir>thra  of  thehnght  of  the 
segment 


Fta.  SlL 


of  the  eircle  (which  is  a  simple  caleu- 
bktion,  via.  multiply  the  nulius  V)y  the 
radius,  and  multiply  this  by  :i"l  lin  ; 
thus  for  a  circle  of  4  ft.  diameter, 
2  X  2  X  3-1416  =  12-5664  ft.,  or  say 
12}  8(1.  ft.).  Having  found  the  area 
of  the  full  circle  diviile  this  }iy  two  and 
this  will  give  the  area  of  the  lower 
half  of  the  circle  below  the  centre  line, 
and  tliore  then  roiiifiins  l»ut  the  upper 
in-egulaa-  part  to  be  dealt  with.  To 
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Gilding.  j 

(See  aUo  ELwmo-PLATDro.) 

Wood,  leather,  paper,  and  Bimilar  Bub- 
Btances,  and  in  some  instances,  metals, 
are  gilded  by  covering  with  leaf  gold 
•Axed  by  an  idhMdve  matariiL  Thii 
material  is  usually  one  of  tbediflSBrent 

Idnd.s  of  pold  size. 

Materials.  Gold  Size. — Yellow 
oohre,!  part ;  copal  Tarnlah,  8 ;  linaeed- 

oQ,  8 ;  turpentine,  4  ;  boiled  oil,  5. 
Mix.  The  ochre  must  be  re<luce<l  to 
the  finest  powder,  and  ground  with  a 
little  of  tbe  ofl  htdon  mixing. 

(rfJd  Ltaf,  To  produce  this  is 
the  business  of  the  gold-beater.  The 

grocess  of  gold-beating  is  exceedingly 
itereatiiig  in  its  irauious  details,  and 
is  one  which  requires  the  exercise  of 
much  judgtiiont,  pliysical  f(»rce  and 
mechanicHl  .skill.    The  gold  must  first 
be  properly  refined.   The  procem  is 
•B  follows  :  The  oo^  is  first  re<luccd  , 
in  thick nt'SM  l»y  being  rolled  tlirough 
what  is  known  aa  a  '*  mill,"  a  machine  i 
consisting  of  iron  roUers  operated  by  | 
steam  power.    After  being  rolled,  it 
ifl  anneale<^l   by  Ixjinp;  subjected  to 
intense  heat  which  soften.s  the  metal. 

It  is  next  cut  up  and  plnced  in  jars 
containing  mtro>muriatic  acid,  which 
dissolves  the  poM.  hikI  re<]iirr'H  it  to  a  I 
mass  resembliiig  iudianpuddiug,  both 
in  colour  and  form.  Tnis  volution  is 
next  placed  in  a  lar  with  copperas, 
whicli  separates  the  grold  from  the 
other  components  of  the  mass,  in  the 
form  of  grains. 

ntsnezt  proces^s  is  to  properly  alloy 
the  now  pure  gold,  which,  Iwing  iiiixeil  ! 
with  a  small  (|uautity  of  borax,  is  I 
placed  into  an  earllMn  pot  called  a 
crucible  (coated  beforahand  with  a  clay  | 
to  keep  it  from  cmckiiit;'),  and  then 
placed  in  a  furnace,  which  is  raised  to  | 
a  white  heat.  I 
The  gold,  «4ien  melted,  is  poured  i 
into  an  iron  mould  mmie  warm  and  | 
greased  innide,  and  when  cold,  forms 
an  '*  iuKot,"  which  measures  10  in.  in 
lenfcth  by  1  in.  in  breadth  and  thick- 


nesB.    When  cooled,  it  is  taken  out  in 

the  HhajK!  of  Iwrs.  Thenc  iKirs  are  then 
rolled  into  wliat  is  aille«l  a  "  ribl»on,** 
usually  uiua.suring  about  80  yds  in 
length,  and  the  Sickness  of  crdinsfy 
paper,  and  retaining  their  original 
width.  These  riblx)n8  are  then  cut 
into  pieces  l^  in.  square,  and  placed  in 
what  is  celled  a  "cutoh,"  which  con- 
sists of  a  pack  of  French  paper  leaves 
resembling  parchment,  each  leaf  3  in. 
square,  and  the  pack  me<uiuriug  from 
}  in.  in  thiekneas.  They  are  then 
beaten  for  \  hour  upon  a  granite  block, 
with  hammers  weighing  from  12  lb. 
to  15  lb.,  after  which  they  are  taken 
out  and  placed  in  another  pack  of  leases 
called  a  "  shodder."  These  leaves  are 
4^  in.  sfjuaro,  and  the  gold  in  the 
shodder  is  beaten  for  4  hours  with 
luunmers  weighing  about  9  lb. 

After  l>eing  beaten  in  this  manner, 
the  gold  loaves  are  taken  out  of  the 
ahodders  and  ^^Aocd  in  what  are  called 
"  moulds.**  Theee  moulds  oonnat  <tf 
packs  of  leave.i  similar  to  other  packs, 
an<l  made  of  the  stomach  of  an  ox. 
After  being  made  ready  in  the  moulils, 
the  gold  is  beaten  for  4  hours  more 
with  hammers  weq^iing  6  lb.  or  7  lb. 

each. 

It  will  be  noticed  that  the  thinner 
the  leaf  becomee,  the  lighter  are  the 

hammers  used,  and  it  is  also  necessary 
in  beating  the  gold,  esfiecially  in  strik- 
ing the  mould,  that  the  blow  should 
be  given  with  the  foil  fiat  of  the 
hammer,  and  directly  in  the  centre  of 
the  mould.  Should  the  Ixaiter  strike 
with  the  edge  of  the  hammer,  there  is 
every  chance  that  the  leaf  will  be 
broken  and  the  pack  s{>oiled.  The  leaf, 
after  l>eing  taken  out  of  the  mould,  is 
cut  into  squares  of  3|  in.  on  a  cush- 
ion of  leather,  lifted  carefoUy  by  means 
of  a  sort  of  tongs  made  of  wood  and 
l»hu:ed  in  the  hook.  This  requires 
great  dexterity,  for  the  leaves  are  so 
thin  that  they  would  crumple  up  if 
not  carefully  managc<l. 

When  they  arc  lift«M|  by  the  tongs 
and  piiiced  over  the  leaf  of  tlie  book,  a 
slight  puff  of  the  Imeath  is  directed  on 
them  which  causes  them  to  lie  evenly. 
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They  ar»  now  between  600  and  700 

times  thiuner  thau  before  the  beating 
commenced,  aiu]  it  would  tiike  about 
280,000  of  thetie  loaveB  tu  make  the 
tbidknaMof  1  in.  TbeleMreswrefroin 
3  in.  to  3}  in.  square,  and  arc  packeil 
in  books  of  common  [wper  having  the 
surface  of  the  leaves  rubbed  with  red 
chalk,  to  pnvmt  them  from  adhering 
to  tho  gold. 

Each  )MK>k  ontisists  of  2.')  leaves,  and 
there  are  20  books  iu  what  ia  known  as 
a  peek. 

The  different  colours  of  the  gold  leaf 

are  produced  by  a  small  alloy  of  copper 
or  silver,  the  former  giving  a  deeper 
and  the  lattera  paler tmge  to  the  pure 
gold.  Qold  foil  is  made  in  a  similar 
manner  to  pold  leaf,  except  that  the 
sheets  are  tliick  and  auuealed  separ- 
ately, while  the  chief  dittinotion  is 
that  it  has,  if  a  genuine  article,  no  alloy 
whatever.  The  article  known  as 
German  gilt  is  not  made  from  gold  at 
an.   (*  number  and  Decorator.^ 

Shell  Gold,  to  make. — Tokeaquautity 
of  leaf  gold,  mix  it  with  a  snnll  iM)rtion 
of  honey  to  a  tine  paste,  <uid  a  little 
gum  anUo  and  sugar  oandy,  with  a 
little  water,  and  mix  all  well  together. 
Put  it  in  a  shell  for  use. 

Tut  for  Gold  Zeq/:— Apply  a  drop 
of  nitric  aoid  to  the  leaf ;  u  it  is  pure 
gold,  it  will  remain  its  proper  colour, 
while  if  it  is  not  genuine,  it  will  turn 
black  at  the  spot  touched  by  the 


Bromziruf  Oold-Sizc  is  japanners' 
gold  size  kept  till  very  bright  ami  tough 
from  age,  and  then  h^ted  up  and 
mixed  with  1  gaL  very  old  carriage 
varnish  to  0  gd.  gold  aise.  Tliis  is 
used  for  laying  <>n  Tironz*'  and  alst>  gold, 
by  writers,  gniiuers,  japintien*,  and 
gilden.  The  greater  the  i)ro|>ortkmof 
carrii^  TBmiui,  the  slower  it  will  dry. 
Some  paper-stainers  like  it  to  dry 
quicker  than  others,  and  writers  and 
grainers  like  it  to  dry  quicker  than 
gilders  and  japanners.  (For  Japan- 
nkr's  (Join  SrzK,  sec  Paikts,  Var- 
nishes AND  jAi'ANS.) 

FbU-oU  CMd'Sizt,  is  made  by  grind- 
ing  good  Oxford  ochre  very  fine  in 


old  £st  Itnseed-oO ;  whm  ground  aa 

stiff  as  possible,  it  ought  to  Ik;  kept  for 
several  years  l)ef<»re  it  is  used  ;  the 
longer  it  is  kept  the  better  it  becomes, 
as  it  acquiraa  a  rich  mellow  fatneaa. 
When  this  size  is  to  be  applietl  to  work, 
take  an  much  a.s  is  necessary,  and  mix 
it  up  with  a  little  good  fat  boiled  oil  to 
a  proper  oonaisteDoe,  neither  too  stiff 
nor  too  fluid  ;  then  apply  the  size  to 
the  ground,  laying  it  very  regularly 
and  rather  fully,  yet  not  so  as  to  ruu 
or  fdl  into  wraiklea.  Gilding  with  oil 
die  is  suitable  for  large  picture  or 
looking-glass  frames,  figunxl  or  lettered 
sign -boards,  clock  faces  and  various 
artidea  ezpoaed  to  the  weather,  where 
a  great  bremUh  of  gilt  surface  is  re- 
quire<l,  as  it  ptw^sesses  more  dun\V»ility 
and  boldness  Uuui  any  other  kind  of 
Riding,  partiettlarly  when  the  gilding 
is  varnished  before  it  Viccomes  foul. 
When  it  is  necessary  to  revarnish  old 
gilding  iu  oil,  such  work  ought  always 
to  be  well  deaned  from  dust,  grease, 
or  any  incrustation  which  covers  the 
surface,  otherwise  thevaniish  will  not 
dry  otf  liard,  but  will  remain  cloudy 
and  tacky,  so  as  readily  to  retain  dost 
and  flic?. 

P(,>rk  a»ld-Size.—Vul  12  gal.  lin- 
seed-oii  into  the  iron  set-pot ;  as  soon 
aa  it  haa  boiled  2  hours,  gradually 
intrtxluce  12  lb.  litharge.  Continue 
the  lx>iling  very  nio<lerately  for  6 
hours  ;  let  it  remain  until  next  morn- 
ing, then  bring  it  to  asimmer,  and  run 
10  lb.  gum  anime  and  2  gal.  <m1.  When 
these  two  runs  of  gum  are  poure<l  into 
the  iron  pot,  put  iu  7  lb.  Burgundy 
pitch ;  continue  the  boiling  and  keep 
ladling  it  down,  as  <lirected  for  the 
l)e.st  gold  size,  Iwtil  it  mo«lemtcly 
strong,  but  not  over-strong,  and  when 
right,  mix  it  with  30  gal.  turpentine, 
or  more  if  ret|uired  ;  this  should  be 
left  a  little  thicker  atid  Htronger  than 
japauuers'  gold  size,  as  it  is  used  for 
paper-stainers  to  lay  their  flock  on,  and 
ought  to  dry  slowly  in  1  hour. 

(itJd  J'liif'dcr  fnr  Gilding. — Gold 
jxjwder  uuiy  be  prepared  in  three 
ways,  (m  )  Put  into  an  earthen  mortar 
some  gold  leaf,  with  a  little  honoj.  or 
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thick  gunU'Water,  luid  grind  the  mix- 
ture tiU  the  gold  leaf  is  reduced  to  ! 
extremely  minute  particles.  When 
this  is  done,  a  little  warm  water  will 
wash  out  the  honey  or  gum,  leaving 
the  gold  behind  in  a  powdered  state. 

(b)  l)i.«w(»lve  the  pure  gnld,  or  the 
leaf,  in  nitro-muriatic  acid,  and  then  I 
precipitate  it  by  a  piece  of  copper,  or 
by  a  solution  of  iron  mlphiUte.  The 
precipiUiU',  if  by  copper,  must  l>e 
digesteil  in  tlistilled  vinegar,  ami  then 
washed,  by  {xmring  water  over  it 
repeat«<  ily ,  and  dried.  This  precipitate 
will  be  in  the  form  of  verj'  fine  powder ; 
it  works  better  and  is  more  easily 
burnished  than  gold  leaf  ground  with 
honey  as  above. 

(r)  The  hcHt  methml  of  preparing 
gold  powder  in  by  heating  a  pt  cfiared 
amalgam  of  gold,  in  an  uuen  clean 
oruoibte,  and  continuing  tlM  strong 
heat,  until  the  whole  of  the  mercury 
is  evajxjrated  ;  at  the  sjime  time  con- 
stantly stirring  the  amalgam  with  a 
l^ass  rod.  When  the  mereuiy  has 
oompletely  left  the  gold,  the  remaining 
powder  is  ground  m  a  WetlK"«Mxl 
mortar  with  a  little  water,  and  after- 
wards dried.  It  it  then  fit  for  use.  i 
Althougli  the  last  mode  of  ojxjrating  ! 
has  been  here  given,  tlie  o|)onitor  can-  j 
not  be  too  nmch  remimled  of  the  \ 
danger  attending  the  nablimatioo  of 
mercury.  In  the  small  way  }>ere 
descrilied,  it  in  impossible  to  o|)enit<; 
without  danger ;  it  is,  therefore,  better 
to  prepare  it  according  to  the  fomur 
diieotions  than  to  riak  the  health  1^ 
the  latter. 

Toola. — ^The  tools  required  are  not 
numeroua.   The  first  ie  the  gikler's 
cushion  or  pad.    This  consists  of  a  strip  I 
of  Hat  wckkI  about  8  in.  by  f*  in.  covere*! 
hrst  with  three  tliickneAses  of  tine 
flai»elslreldiedoii,tiieMbeiiigoova«d  | 
with  a  thickness  of  soft  cliamoisor  wash  | 
leather,  this  being  secured  by  tacks 
round  the  edge  of  the  board.    A  loop  ^ 
ie  provided  Moeath,  for  the  thumb,  j 
and  a  piece  of  parchment  is  tacked 
half  way  round,  forming  a  wall  or  wind- 
guard  3  in.  high,  as  Fig.  212.    The  , 
chief  use  of  this  eusliion  or  pad  it  to  , 


cut,  or  otherwise  prepare,  the  gold  leaf 
on. 

Another  esstnti;il  tool  is  the  '*  tip," 
as  in  Fig.  213,  this  b^ng  a  faitied,  very 
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thin  brush,  made  by  gluing  camel,  or 
more  usually,  s<{uirrel  hair  between 
two  )>icces  of  thin  card. 

A  "  bob,"  aa  Fig.  214,  is  ako  necee- 
sary,  this  being  a  round  pml  of  soft 
chamois  or  wa*<h  leather,  stufl"e<l  uith 
cotton  wool.  Its  use  is  to  pres6  the 
gold  leaf  down  aa  required. 

In  addition  to  these,  paint  l)ruHhea 
of  suitable  nizes  and  sliajics  ai-e  rtnjui- 
8it«,  for  applying  the  gold  size,  etc., 
and  a  moderalelj  eharp  and  emoolJi 
edged  ktn'fc  in  re«]uiretl  for  cutting  the 
l«ive8  lis  they  lie  on  the  jwul.  The 
knife  should  be  sliarpeuod  on  a  hue  oil 
stone,  as  anything  like  a  coarse  or 
*'  saw  "  e<lge  is  not  suitable  for  cutting 
^old  leaf.  The  knife  lins  a  long  flexible 
blade,  which  should  not  be  too  sluu'p, 
set  in  a  light  handle  lilto  a  palette 
knife.  It  must  be  always  kept  clean 
and  bright.  In  cutting,  the  edge  of 
the  knife  is  brought  down  pcrpeudicu- 
larly  on  to  the  leaf,  and  then  a  sUght 
stiwing  motion  given. 

(>«»ld  leaf  is  sold  in  iKxjks  of  25  l«ive8, 
each  about  6  in.  souare.  It  is  reckoned 
by  thehundrsd,  tnatis,  thecontentsof 
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lour  books,  Mid  gilders  calculate  A  work  | 

to  mjuire  so  many  limninMls,  not  so 
many  Ixxtka.  There  arc  13  varieties  of  ; 
tint,  ranging  from  a  deep  orange-red 
down  to  a  white  approximating  silver. 
The  gold  from  which  gold  leaf  is  ma<le 
must  be  verv  pure  ;  it  is  hammered 
out,  after  it  has  been  rolled  as  thin  as 
paper,  by  being  put  between  the  leaves 
of  A  book  of  f)arclnnent  and  extremely 
thin  skins,  calle<l  ^old-ljeaters'  skin  ; 
the  book  is  then  laid  u{K)n  a  block  of 
merUe,  and  l^eatcn  with  a  lieavy 
hammer.  Wlicii  the  Icavos  of  gold  are 
extendwl  to  the  full  size  of  the  book, 
they  are  divided,  and  each  portion  is 
placed  between  the  leaves  ol  another 
book,  which  is  haniinenMl  }us  iH^fdre. 
Thi:i  process  is  continual  till  the  re- 
quisite thinness  is  acquired.  Pale  leaf  ^ 
gold  luM  a  greenish-yellow  colour,  and 
is  an  alloy  of  gold  with  silver.  Dutch 
gold  Ih  copjxjr  leaf  colouml  yellow  by 
the  fumes  of  zinc.  It  i^  much  cheaper 
thiin  true  gold  leaf,  «id  is  ray  uanul 
where  large  (juantitiea  of  gilding  arc 
wanted  in  places  wlu'io  it  vnu  Ixi  de- 
fended from  the  weather,  by  being 
oorered  with  wnish ;  it  diuigee  odour 
if  exposed  to  moisture.  Silver  leaf  is 
prepared  in  the  same  nmnner  as  that  of  I 

gold,  but  is  liable  to  taruish,  except  it 
» well  protected  by  TMmish.  Ifoowed 
with  a  transparent  yellow  vaniish,  it 
has  much  the  appearance  of  golrl. 

Processes.   MethocU  of  GUdiitg. 
It  may  be  nid  that  there  are  hut  two 
methods  of  gilding — that  for  outdoor 
work  toatand  the  weather, or  that  which 
will  wasli,  and  is  called  oil  raiding  ;  this  j 
iiperfonnedhy  meansof  (morTfarnish.  | 
The  other  is  called  water  or  burnished 
gilding  ;  it  is  the  most  beautiful,  ami 
best  adapted  for  tine  work,  such  as  | 
fnunes,  arUeles  of  furniture,  etc.,  or  | 
SB  sppUed  for  the  internal  deooration  | 
of  rooms. 

lioio  Ut  rut  (/old  Uaf^  when  required 
in  tmall  pieee»  or  narrow  Hript,— 
An  American  author  states  tliat  if 
gilders  ti'V  this  metluxl  they  will  find 
that  they  cjin  lay  twice  the  amount  of  i 
leaf  in  a  given  time,  with  the  least : 
waste  of  leaf.   Procure  a  board  2  ft.  ! 


in  length  and  8  in.  wide,  Ijay  the 
l»ook  of  leaf  on  this  ImmihI,  and  with  a 
knife  or  psur  of  shears  cut  the  back 
of  the  leaves  off  where  they  are 
bound  together.  Take  a  small  pieos 
of  unblejurhed  muslin,  wet  it  with 
clean  turpentine,  and  with  this  rub 
over  the  top  layer  of  paper.  Lift  the 
paper  and  place  on  yotu-  board  so  the 
edge  of  the  paper  will  extend  Iialf  an 
inch  or  so  over  the  e<ige  of  the  boanl 
BO  you  cap  pick  it  up  with  ease.  Care 
should  be  taken  not  to  get  the  doth 
too  wet  or  the  turpentine  will  go 
through  the  first  layer  of  jiaper  and 
leaf  to  the  second  and  stick  the  two 
together.  Proceed  in  this  way  until 
alx>ut  half  of  the  IkkjU  is  lifteil,  if  you 
nee<l  that  much.  It  is  l^'st  not  to 
lift  too  much  at  a  time  uniU  yuu  get 
it  cut  the  siie  wanted,  as  it  will  haii* 
die  and  cut  muoh  nioer  if  done  whUe 
the  j)ii(>er  is  damp. 

The  above  process  is  intended  for 
lane  stripe  only.  For  \  in.  strips  aod 
under,  in  place  of  wetting  witli  tur- 
pentine, lift  the  firHt  layer  of  paper 
and  give  it  a  few  rubs  on  your  trouscFs' 
leg  to  get  the  chalk  off,  and  then  a 
few  rul)s  on  your  hair.  Then  place 
l>ack  on  the  le^f,  and  pre8.s  evenly  and 
Imrd  wiih  the  edge  of  yuur  hands. 
Take  care  to  keep  the  paper  fronoi 
moving  on  the  leaf,  as  it  will  tear  it 
if  moved  the  least  bit. 

One  leaf  can  be  cut  in  piecee  small 
enough  to  lay  8  or  10  ft.  of  stripe, 
and,  with  a  Uttle  practice,  it  can  be 
done  very  Hpe€<lily  too.  In  cutting,  . 
hold  the  paper  so  that  the  pieces  fall 
on  the  boaroi  with  tiieir  ends  extending 
over  the  edge  \  in.,  so  you  can  pick 
them  up  with  the  thmnb  autl  fore- 
finger. Never  attempt  to  cut  the  leaf 
with  new  or  newly-ground  shears,  but 
get  the  ones  with  which  your  wife 
allows  the  children  to  use,  these  will 
be  Just  right. 

in  using  turpentine,  do  not  lift 
more  than  will  do  for  tbe  job  in  hand, 
as  it  will  dry  up  and  come  off  and  he 
wasUxl,  and  stick  to  the  pajier  so  you 
cannot  get  it  off.  In  using  the  outside 
leaf  or  cover  put  it  on  wldle  quite  wet 
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or  the  leaf  wiU  not  come  off.  The 
finiHh  on  tin?  iKi(>fr  will  htick  tlie  Ictif 
and  paper  together  if  allowed  to  dry. 

Dtuolving  Onld  from  (Jilt  Articles. 
(a)  Iron  and  steel  articles  are  ungilt, 
without  any  injury  to  themselveH,  by 
dipping  them  into  a  bath  of  10  parts 
potassium  cyanide  and  100  of  water, 
and  connecting  tham  with  the  positive 
pole  of  a  liatUTy.  A  win^  or  foil  of 
datinum  is  ftxeil  to  the  negative  polo. 
This  is  inverting;  the  position  of  the 
poles  ;  and  in  this  case  the  gold  applied 
upon  the  iron  or  steel  is  diKsolvcHl  in 
the  solution  of  cyanide,  and  partly 
depositetl  upon  the  platinuui  anode, 
from  which  it  is  removed  in  a  regular 
gold  bath.  When  there  is  only  ii  film 
of  gold  upon  iron  or  steel,  it  may  be 
removed  by  the  cyanide  sJone,  without 
the  aid  of  electrioi^,  hat  this  method 
is  slow.  Silver,  cop|ier,  their 
alloys  may  also  Ije  uii^ilt  by  ihin  pix>- 
Oess ;  but  the  cyauide  dissolves,  at  the 
■una  time,  the  gold,  and  part  of  the 
other  metals  ;  it  is  therefore  prafanfale 
to  operate  as  follows  : — 

(6)  For  ungilding  silver,  it  is  heated 
to  a  dunnyred  heat,  and  immediataly 
thrown  into  n  pinkie  of  more  or  less 
diluted  sulphuric  acid.  The  gold 
scales  off,  and  falls  to  the  bottom  in 
the  shape  of  spangles.  The  operation 
is  repeated  until  gold  no  lijii^er  appears 
upon  the  surface  of  the  silver,  which 
is  then  white  and  frosty.  This  pro- 
cess is  not  adapted  to  light  and  hollow 
articles,  for  whieh  the  preceding  pro- 
cow  is  l)etter. 

(c)  For  copper  and  its  alloys,  in  small 
artidea,  such  as  fslee  jeweller}'  thinly 
gilt,  either  by  batterv-  or  by  dippinir, 
use  the  following  Ijath  :  Sulpl?uric 
aciil,  10  parts ;  nitric  jvcitl,  1  ;  hydro- 
chloric add,  2.  The  large  quantity  of 
sulphuric  add  allows  of  the  solution  of 
gold,  whilst  it  <loes  not  sensibly  nttiick 
copper  or  its  alloys.  The  sulphuric 
add  is  put  alone  into  a  stoneware 
jar,  and  the  mixture  of  hydrochloric 
and  nitric  iuri<lM,  kept  in  a  stopfXTi^l 
bottle,  is  graduallv  added  to  it  as  the 
operation  proceeoB.    The  eaine  aul- 


phurio  add  may  last  a  long  time,  if  it 


is  kept  well  oorered,  and  its  dissolving 
attion  pn>mot<^l  bysuocessivemlditions 
of  nitric  and  hydrochloric  adds.  The 
artidee  diould  be  often  withdrawn  to 

watch  the  operation,  which  ie  termi* 

nate<l  when  no  ^'oM  is  swn,  and  when 
the  copper  lias  acquireil  a  uniform 
blackish-grey  coat ;  or  by  plunging  tbe 
objects  into  the  compound  acras,  thej 
will  )>c  )x;rfectly  cleaosed  when  tM 
gold  has  all  dissolved. 

Saltpetre  and  oommon  mlt  may 
be  substituted  for  nitric  add  and 
hydrochloric  tu-'ul  ;  the  sjilts  must  be 
huely  powdered  and  stirred  with  a 
glass  rod. 

(d)  For        objecte,  such  as  clocks 
or  chandelierH,  concentratetl  sulphuric 
acid,  6()"  B.,  is  put  into  a  glass  or 
stoneware  vessel  supporting  two  brass 
rods.    One  of  these  rods  is  connected 
by  a  conducting  wire  with  the  last 
carbon  of  a  battery  of  2  or  3  Bunsen's 
:  inverted  elements,  and  supports  the 
I  objects  to  be  ungilt,  which  are  entirely 
I  covered  by  the  sulplmno  ivid.  The 
other  rod  supports   a   copper  jilate 
facing  the  object,  and  is  connected 
with  the  last  smo  of  the  battery.  The 
elortric  fluid  travei-ses  the  sulphuric 
acid,  and  carries  the  gold  from  the 
positive  to  the  negi^tive  pole  ;  as  the 
copper  plate  is  not  ])repared  for  retain- 
ing the  gold,  it  falls  to  the  bottom  of 
the  bath  in  a  black  |Kjwder,  which  is 
easily  recovered.    So  long  as  the  sul- 
phuric add  is  concentrated,  and  even 
under  the  action  of  the  galvanic  cur- 
lent.  it  <loee  not  sensibly  corrotle  the 
cop})er ;  but  as  it  rapidly  alisorlis  the 
dampness  of  the  atmosphere,  the  veawl 
in  which  it  is  containetl  should  Vie  kept 
I>erfectly  closed,  when  the  ungilding 
process  is  not  in  active  operation  ;  and 
the  {xecee  for  ungilding  should  be  put 
in  perfectly  dry.     If  it  is  inteiuletl  to 
sjici-ifice  the  gilt  ai  ticles  of  cop{(er  or 
silver,  let  them  remain  in  pure  nitric 
I  add,  which  dissolves  all  the  metala 
j  except  gold,  whicli  either  Htwits  at  the 
surfjue  of  the  lit|uid  as  a  meUillic  foil, 
{  or  fidls  to  the  bottom  as  a  blackish 
I  powder.    If  the  liquor  is  diluted  with 
I  distilled  water,  and  filtered,  all  the 
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gold  will  remain  on  the  filtor,  and  the 
solution  will  contain  the  otlK-r  nietaln. 

(r)  Apply  tt  holutiuu  ol  lx>i-iix,  iu 
water,  to  the  ^t  nirfiMse,  with  a  faub 
bruHh,  and  sprinkle  over  it  some  fine 
powdei-eil  sulphur.  Make  the  })iece 
red  hut  uud  quench  it  in  water.  The 
gold  may  be  easily  taken  off  with  a 
Kcmt<di -hruHih,  and  reooverad  hj  testing 
it  with  Iwwl. 

(/)  Gold  in  taken  from  the  surface 
of  iilver  by  spreading  over  it  a  paste, 
made  of  powdered  sal-animoniac,  with 
at|uaforti8,  and  heating  it  till  the 
matter  smokes,  and  is  nearly  dry,  when 
^  gold  may  be  aeparated  by  rubbing 
it  with  a  scratch-brush. 

Cards. — For  gilding  on  cards,  the 
surfiM;e  must  hrst  be  rendered  non- 
absorbent  bv  the  application  of  a  water 
size,  made  from  isinglass,  gum  arabic, 
or  parchment  shre<ls  lx>iled  down.  The 
number  of  coats  of  size  needed  will 
depend  on  the  nature  of  the  card ; 
then  oil  siang and  gOding  follow  in  due 
course.  An  exception  to  this  rule 
obtains  with  photographs,  in  which 
the  aUmmenisuig  serves  as  a  sabsti> 
tute. 

Fascia  Lettering,  nec  Sigrns. 
aiaas.    With  Gold  Lea/.— {a)  The 
operation  is  performed  on  the  bsok  of 

the  sheet  of  glass^and  this  mustbslMniie 
in  mind  with  reference  to  the  reversed 
position  of  the  patt<;m.  The  surface 
to  be  gilt  is  thoroughly  frsed  from 
adhering  grease,  etc. ,  by  rubbing  with 
whiting,  and  the  latter  is  removetl  by 
the  aid  of  a  silk  cloth.  Adhesion  of 
the  leal  is  secured  1^  simply  moisten- 
ing  the  surf  ace  of  the  glass  with  the 
tongue  or  the  breath.  When  it  has 
become  attached  and  has  dried,  it  is 
breathed  on  again ,  pressed  all  over  with 
a  pad  of  oottuu  w<x>l,  then  warmed  by 
the  fire,  and  tinally  rul)l»e<l  with  dry 
clean  cotton  wool  to  bring  up  a  polish. 
Next,  on  thtt  gilded  ground,  is  marked 
the  iMittem  which  is  to  be  exhibited, 
and  such  p<)rti«)n  of  the  leaf  is  tixc<l 
by  a  coiit  of  Brunswick  black  or  of 
japaimers'  gold  sise  containing  a  pig- 
ment s<uch  a**  yellow  ochre,  wliira  is 
allowed  to  dry  quite  hard  before  pro- 


cee<ling  to  rub  off  the  l^f  from  the 
jKirtions  which  are  not  to  lie  gilt. 
This  rubbing  oti'  is  dune  with  pieces  of 
wet  eotton  wwA,  the  hand  being  mean- 
while held  f)ff  the  work  by  a  strip  of 
woo<l  supported  across  it  at  a  suitable 
elevation.  It  the  patteni  is  to  be 
made  up  of  dURsrent  kinds  of  kaf 
(deep  and  pale  gohls  and  silver),  each 
kind  is  applied  in  turn,  in  same  man- 
ner, all  over  the  unoccupied  space,  and 
rubbed  out  where  not  wanted.  The 
background  is  finished  by 'a  coat  of 
paint  or  bronze  powder,  the  latter 
being  rubbed  with  a  "bob"  upon 
a  layer  of  varnish.  The  prelimi* 
nary  fixing  of  the  Isaf  may  be  done 
with  a  water  .^ize,  such  as  already 
descril)ed,  if  desired  ;  this  takes  longer 
to  dry,  and,  if  allowed  to  get  too  dry, 
holds  so  firmly  that  it  is  difficult  to 
remove  the  superfluous  leaf. 

(6)  Drinking  and  other  glasses  are 
somettmee  dat  oif  their  edges.  This  is 
done  either  byan  adhesive  varnish  or  by 
heat.  The  varnish  is  prepared  by  dis- 
solving in  boiled  linseed-oil  an  c^[ual 
weight  either  of  oopal  or  amber.  This 
is  diluted  by  a  proper  quantity  of  oil  of 
turpentine,  so  as  to  l^e  applied  as  thin  as 
possible  to  the  parts  of  the  glass  In- 
tended to  be  gilt.  When  this  isdone, 
which  will  be  in  about  24  hours,  the 
glass  is  to  Ik?  place<l  in  a  stove,  till  it  is 
so  warm  as  iduiost  to  burn  the  fingers 
when  bandied.  At  this  tem^sratare 
the  varnish  will  become  adhesive,  and 
a  piece  of  lejif  gokl,  applied  in  the 
usual  way,  will  immediately  stick. 
Sweep  off  the  superfluous  portions  of 
the  leaf,  and  when  quite  cold  it  may 
Vh?  bunjixhecl,  taking  care  to  mterpoee 
a  pie(^  of  very  thin  India jpaper  between 
the  gold  and  the  burnisher.  If  tbe 
varnish  is  very  good,  this  is  the  best 
method  of  gilding  glass,  as  the  pohl  is 
thus  fixeil  on  more  evenly  thau  iu  auy 
other  way. 

(r)  It  often  happens  when  the  var- 
nish is  but  indifferent,  that  by  i-e|>eat<Kl 
washing  the  gold  wears  otl' ;  on  this  ac- 
count the  practioe  of  burning  it  in  is 
sometimes  had  recourse  to.  For  this 
purpose,  some  gold  powder  is  ground 
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with  bonuc,  and  in  this  stateapplied  to  | 

the  clean  surface  of  the  glaas  by  a 
camel-hair  pencil  ;  when  (|uite  (Iry,  | 
the  glacw  iu  put  into  a  uio\e  heated  to 
•bout  the  temfMmtareof  an  anwltng 
oven  :  the  gum  bums  off,  and  the 
borax,  by  vitrifyinp,  cements  the  gold 
with  great  hrninueus  to  the  kIass  ;  after 
whbh  it  wmy  be  boniiuied.  The 
gilding  upon  porcelain  is  in  like  man- 
ner fixea  by  heat  and  the  use  of 
borax. 

(d)  The  f^am  ahould  be  thoroughly 
cleaned  and  polished.  A  size  must  be 
prepared  as  follows  :  Isinglass  1  oz. , 
dissolve  in  just  sufficient  water  to 
cover  it ;  when  dinolved,  add  1  pint 
rectified  spirits  of  wine,  then  incieaee 
the  (]uantity  to  1  <it.  with  water ; 
keep  tightly  corked.  Or,  take  best 
mm  }  pint,  isinglass  I  os.  DiMolTe 
the  isinglass  in  the  rum  at  a  low  tem- 
perature, then  add  ^  pint  di8tine<l 
water  and  hlter  through  a  piece  of  old  . 
Nnen.  Place  the  glass  flat  on  e  per^ 
fectly  level  table,  then  with  a  clean  j 
brush  flotxl  the  ^lass  with  the  size  to 
the  depth  of  raise  the  gold  leaf 

with  a  tip  ana  lay  it  flat  on  tne  ain ; 
it  will  almost  instantly  adhere  to  the 
glass  ;  in  5  minutes  afterwards  place 
the  glass  endways  at  a  slight  anole 
i^Hnst  a  wall,  that  the  awplui  ane 
may  drain  off.  Allow  the  glass  to 
remain  in  that  position  for  21  hours  ;  ' 
by  that  time  it  will  be  perfectly  dry.  | 
Ia«w  the  pattern  or  letter  on  a  piece  | 
of  peper,  and  with  a  thick  needle  | 
pierce  holes  on  the  lines  at  the  distance 
of  in.  aput;  place  the  pierced 
paper  on  gold  surlMe,  then  dnet  eome 
powdered  whitiog  well  on  the  paper 
that  it  may  penetnite  the  holes  ; 
remove  the  paper  carefully,  and  there 
will  remain  a  coarect  copy  of  the 
dedgn  on  the  gold.  Now  fill  up  the 
outlines  of  the  denign  with  oil  gold 
size  in  which  has  been  ground  some 
onnge  chrome,  thin  it  with  *  little 
boiled  oil  and  turpentine.  When 
thoroughly  dry,  waah  off  the  surround- 
ing gold  with  water  and  a  piece  of 
cotton  wod.  Biok  the  i^am  with  any 
raiteUe  colour. 


(«)  Burmahed.^lhb  gold  need  ie  the 

onlinary  gold  leaf.  Procure  some  fine 
ifinglAHH,  anti  j)ljvce  about  iwmuch  in  a 
tea-cup  as  will  cover  a  sixjienny  piece, 
and  Umu  pour  on  it  about  half  a  cupful 
of  boiling  water,  which  will  dii<i«nlve  the 
isinglasH.  Before  the  water  in  cold  juld 
about  as  much  spirits  of  wine  um  there 
is  water  in  the  cup ;  then  etmin  the 
whole  through  a  clean  silk  handker- 
chief, and  the  mordant  is  rea<ly  for  urc. 
The  addition  of  the  spirits  of  wine  is 
most  material,  ae  without  it  the  gilding 
cannot  be  satisfactorily  accomplished. 

Whatever  may  l)e  the  donign  or  let- 
tering, it  must  first  be  set  out  on  a 
■heet  of  white  mper,  and  painted  with 
Brunswick  black,  so  that  it  can  be  seen 
on  the  reverse  side.  This  paper  with 
the  writing  revoiied,  should  be  fixed 
at  the  edgee  or  comera  to  the  fflasa, 
the  writing,  ol  course,  appearing  back- 
wards. The  gla8.s  having  >)cen  tho- 
roughly cleansed  and  rubbed  with  a 
cOk  huidkerehier,  the  gilding  may  be 
commenced,  the  gold  leaf  being  laid 
on  the  reverse  side  to  that  to  which  t  he 
paper  is  attached.  It  is  usual  to  place 
the  glass  hi  a  tl— iUng  pontion  on  an 
easel,  the  lines  of  lettoing  not  l)eing 
horizontal,  or  reading  from  left  to 
right,  but  perpendicular,  reading  from 
top  to  bottom.  The  mordant  is  put 
on  with  a  large  soft  camel-hair  {)encil, 
and  the  gold  leaf  ia  liftetl  from  the 
cushion  and  placed  on  the  mordant 
with  a  tip,  after  having  been  cut  to  the 
required  dimensions. 

If  the  line  of  writing  is  less  than 
3  in.  high,  it  is  advisable  to  gild  the 
whole  Ime,  without  paying  any  regard 
to  the  shapes  of  the  letters,  so  that 
when  the  line  is  finished  it  will  be  a 
solid  piece  uf  gilding  about  the  same 
height  and  length  as  the  lettenk  The 
first  piece  of  gold  leaf  should  be  placed 
at  the  beginning  of  the  line,  which  is 
the  top  of  the  glass,  and  each  succeed- 
ing piece  below  it,  the  diSbrent  pieces 
just  overlapping  each  other.  It  is 
necessary  to  Ih'  jwirticular  in  this,  for 
if  the  pieces  uf  gold  do  not  meet,  the 
intenooes  will  probably  show  when 
the  work  is  competed,  and  will  prevent 
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the  uniformity  of  ImrniHh.  For  letters 
larger  than  3  in.  high,  the  f^ilding  may 
be  made  to  cover  each  letter,  leaving 
the  fpaoet  between  ontouobed.  Ab 
soon  as  this  part  of  the  gilding  has 
been  coinpletetl,  it  should  KK»Ieft  totlrj' 
in  a  warm  room,  or  pluctxl  Usfore  the 
fire,  in  whieh  cms  it  will  be  dry  in  a 
few  minutes. 

When  the  gilding  is  perfectly  dry 
and  bright,  it  should  be  rubbed  over 
very  gently  with  a  pieoe  of  cotton- 
wool.  This  will  heighten  the  burnish 
of  the  gold,  and  remove  the  loose 
pieces  which  do  not  adhere  to  the  glass. 
After  the  gilding  hae  been  treated  m 
deecribed,  a  Hat  soft  camel  •hair  brush 
charged  with  the  isinglass  size  should 
be  passed  lightly  over  the  work  ;  but 
not  worked  to  and  fro,  or  it  will  re* 
move  the  gold  laxf.  The  size  should 
be  flowed  on  freely  and  nipiiUy,  and  if 
any  amall  pieces  have  b<^u  omitted, 
no  attempt  should  be  made  to  retouch 
them  while  the  size  is  wet.  When  it 
is  dry,  the  gilding  will  resume  its 
brightuess. 

hk  order  to  complete  the  bumiah  of 
the  gold,  Hotnet  hues  hotwater  is  poured 
over  the  gilding,  and  tliiK  not  only 
washes  out  any  little  speckti  which  may 
appear  on  the  front  of  the  ^old,  but 
enhances  its  brilliancy  ooneiderBbly. 
The  hotter  the  water  ]M)ure«1  over  the 
w<n-k,  the  brighter  does  the  gilding 
become,  but  care  must  be  taken,  as 
beyond  certimi  degrees  of  heat  the 
water  will  break  the  glass.  The  hot- 
water  bath  now  is  ofteu  dispensed 
with,  and  the  siae  coated  over  the 
gilding  is  applied  hot.  This  method 
is  not  quite  no  otrcctix  e  but  it  is  much 
safer.  The  whole  of  the  gilding  has 
now  to  be  repeated.  A  second  layer  of 
gold  leef  over  the  first  is  neceasery  to 
ensure  a  sjit  i.sfa<>tory  rcnul  t .  The  second 
coat  of  gold  is  put  on  with  the  isinglass 
siae,  the  same  as  the  first ;  and  as  it 
dries,  the  gilding  viewed  from  the  front 
of  the  glass  will  present  a  rich  atid 
finished  appearance.  The  loutie  j>ieccs 
of  gold  are  removed  the  same  as  with 
the  first  coat,  by  means  of  cotton-wcxjl 
gently  rubbed  over  the  work.  Another 


coat  of  sise  made  hot  may  now  ho  ap- 
plied, and  the  gilding  IS  ready  to  be 
I  written  upon. 

It  is  better  to  leave  the  gilding  on 
for  a  day  or  two  before  writing  ujn.n 
it,  because  the  isinglass  does  nut  get 
thoroughly  hard,  though  to  all  appear- 
ance it  ii  perfectly  diy  in  an  hour  or 
two.    If  tne  gilding  is  left  untouched 
for  2-3  raontlis,  the  action  of  the  spirits 
I  of  wine  will  cause  the  gold  leaf  to  ad- 
here eo  firmly  to  the  ^lass  that  it  will 
be  difficult  to  remove  it  by  any  amount 
of  washing  with  water  ;  whereas  in  the 
I  course  of  a  few  days  after  it  is  laid  on, 
I  it  may  be  readOy  removed  by  a  damp 
I  sponge.    There  are  several  ways  of 
transferring  the  outline  of  the  writing 
to  the  gold.    The  most  expeditious 
method  w  to  mb  some  diy  whiting  over 
the  front  side  of  the  writing,  on  the 
paper,  j)livce  this  over  tlie  gilding,  face 
,  downwards,  then  go  over  the  outline  of 
j  the  letters  with  a  iniBtad  stack  or  hard 
I  pencil.    On  removing  tlie  paper,  it  will 
be  found  that  where  the  let  torn  have 
been  traced,  the  whiting  has  marked 
the  gold. 

Having  an  outline  of  the  writing 
or  design,  next  paint  the  letters  with  a 
sable  writing  pencil,  and  the  ordinary 
japan  black  need  by  coach  painters,  u 
on  turning  the  g^ass  round  it  should  be 
seen  that  the  japan  black  ilcatlens  the 
gilding  or  is  perceptible  in  any  way  on 
the  firant  of  the  glass,  another  coat  oi 
siie  should  be  passed  over  the  gold  to 
prevent  the  black  from  coming  through 
I  the  gold  leaf.    When  the  japan  blsck 
I  u  hard,  the  snperfluous  gold  moat  be 
I  washed  off  with  a  sponge  and  warm 
water.    When  the  japan  is  dry,  the 
edges  of  the  letters  may  be  cut  sharp 
and  true  by  passing  a  snadl  MhA  slong 
a  straightedge,  so  as  to  trim  thewritin^, 
and  make  the  tojw  and  bottoms  perfectly 
1  regular.    Ail  the  straight  lines  of  the 
letters  may  he  thus  trimmed,  bat  tho 
I  curved  ones  must  \)c  perfected  with  a 
!  writingpencil.    The  8oftciif'<l  coloureil 
1  thicknesses  added  to  the  letters  are 
painted  with  the  ordinary  oil  colours 
thinncKl  with  boiled  oil  and  turfKintine, 
i  the  latter  being  used  sperini^.  Three 
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or  more  tints  arc  j^pnorall^'mixetl  <»n  the 
palette,  with  a  separate  peucil  to  each, 
and  thine  are  sollened  with  a  larger 
Mble  pencil,  and  the  outer  edges  are  cut 
up  with  a  pointed  stick  guide<l  by  a 
straight  edge,  whilst  the  colour  is  wet, 
and  the  auperlluoas  odknir  is  wi(H.'<l  off 
with  a  piece  of  rag.  By  thiH  uieuns  a 
pharpness  of  outline  in  ol)taine<l  which 
the  most  skilful  writer  would  fail  to  get 
tgr  the  man  vae  of  the  penofl.  Vbn 


aliadow  is  put  on  as  soon  as  the  thick- 
ness is  dry,  and  not  being  softened 
down,  (^uick  drying  colours  may  be  em- 
ployed. 

lUiiniiiiation  on  Paper,  Vel- 
lum, 6tC.— <")  For  illumination  on 
a  laigo  aoale,  ordinary  gilders'  size  can 
btUMd  on  itout  paper.  Porflne  week 
or  watar-matt,  gold  aiaa  is  useful,  but 
not  easy  to  bn'n;^  to  a  smooth  surface. 
Clear  gum  arabic,  used  as  thickly  as  is 
convenient  fcr  the  paint-brush,  makes 
a  good  ground  for  the  gold  leaf.  The 
onlinjiry  gilding  size  must  be  left  till  it 
is  tacky,  that  is,  all  but  dry.  Huviug 
■een  that  the  sixe  is  properly  tacky,  or 
having  breathed  on  the  water  size  or 
gum,  biy  the  gold  leaf  on  the  work, 
pressing  a  piece  of  slightly-greaseil 
paper  gently  on  with  the  fingers.  In 
a  few  minutes  take  up  the  paper  rather 
brijikly  from  the  work,  and  it  should 
bring  away  all  supertluous  gold. 

(6)  Letters  written  on  vellum  or 
paper  are  gilded  in  three  wayn.  In  the 
first,  a  little  size  \»  mixe<l  with  the  ink, 
and  the  letters  are  written  as  usual  ; 
when  they  are  dry,  a  slight  degree  of 
atjokineai  is  pro«luccd  by  breathing  <*n 
them,  ujwn  whicli  the  j^old  lenf  in  iin- 
metliately  applied,and  by  a  little  pres- 
sure may  be  made  to  aclhere  with  suffi- 
cient firmness.  In  the  second  method, 
some  whit€-lea<l  or  chulk  in  j^Tound  up 
with  strong  size,  an<i  the  letters  are 
made  with  this  by  means  of  a  brush  ; 
when  the  mixture  is  almost  dry,  the 
gold  leaf  may  1)C  laid  on,  nu<\  after- 
wards burnished.  The  lii^t  method  is 
to  mix  up  some  gold  i>owder  with  size, 
and  to  form  the  letters  of  this  by 
meiuiH  of  a  brunh. 

Ivory. — Ivoiy  is  not  so  easy  to  gild 


as  articlep  raadi-  of  w<mkI  :  wcmkI,  lieing 
porous,  retains  a  portion  of  the  gold 
size  ;  yet,  on  the  other  hand,  hone  or 
ivory  may  be  so  gilt  that  it  shall  re- 
semble gold.  Free  the  ivory  from  dirt 
or  grea«e ;  when  quite  dry,  give  the 
ar^e  a  thin  ooat  of  gold  rim  hid  on 
evenly  with  a  fine  hair  brush  ;  lay  aside 
until  set,  which  may  be  known  by  feel- 
ing whether  tacky  to  the  finger.  The 
gold  sbethouH  hie  just  tiie  least  warm ; 
the  article  may,  with  advantage,  ha 
warme<l  l>efore  applying  the  gold  size  ; 
great  care  must  be  used  to  keep  the  dust 
from  the  artida  until  gilt  and  quite 
dry.  Cut  the  gold  leaf  in  xuitably 
sized  pict'cs,  and  apply  with  the  tip  ; 
the  gold  leaf  may  then  be  pressed  into 
shape  with  a  piece  of  white  wool. 
Should  any  ^mrt  appear  not  gilt,  apply 
a  dab  of  jjjold  nize,  then  a  piece  of  gold 
leaf.  When  (j^uite  dry,  it  may  be 
bumiahed  with  an  ivory  paper-knife, 
or  even  a  glaaa  pen-holder,  alua^ 
inserting  a  piece  of  tissue  paper 
between  the  burnisher  and  the  article 
that  is  gilt.  When  Anidied  off,  the 
appearance  will  be  much  improved  by 
giving  the  article  a  ooat  of  gold 
lacquer. 

Japanned  Work  ia  where  wn^ 

ments  are  dmwn  in  gold  upon  ja^^Kinned 
work,  and  is  often  seen  in  folding 
screens  and  cabinets.  The  ornaments 
are  formed  by  a  camal-hahr  pencil, 
with  jajiaimers'  gold  aiaa,  made  by 
boiling  linseed-oil  with  gum  anime, 
and  a  little  vermilioti.  When  the  size 
is  neiu*ly  dry,  guUl  {>owder  or  gold  leaf 
is  applied.  In  all  caaea  where  gold  has 
been  fixed  on  by  tiienTis^  of  Hii.seed-oil, 
it  will  L>ear  being  wiwhod  without  com- 
ing off.    (See  Japannino.) 

jLMliher.— In  order  to  impress  gilt 
figures,  letters,  and  other  marks  upon 
leather,  as  on  the  covers  of  books 
and  edgings  for  doors,  the  leather 
must  flrat  be  dustetl  over  with  very 
finely  powdered  drie<l  white  of  egg, 
yellow  rosin,  or  mastic  gum,  upon 
which  lay  a  leaf  of  gold.  The  iron 
tools  or  stamps  are  now  arruiged  on 
:i  r;M"k  Ijefore  a  clear  fire,  so  as  to 
be  well  heated,  without  becoming  red 
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hot.  If  the  tools  are  letters,  they 
have  an  alphabetioal  arrangwnwmt  on 

the  rack.  Bach  letter  or  stamp  must 
be  tried  ai<  to  itw  heat,  by  imprinting  its 
mark  on  the  raw  ttide  of  a  piece  of  waste 
iMilMr.  A  little  pnetioe  will  enaUe 
one  to  judgt  of  the  heat.  The  tool  is 
now  to  be  preaaed  downwards  on  the 
gold  leaf,  which  will,  of  course,  be  in- 
dented, and  Aaw  the  figure  imprinted 
on  it.  The  next  letter  or  stamp  iinoir 
taken  or  .stHiiipe<i  in  like  manner,  and 
so  on  with  the  others ;  taking  care  to 
keep  the  lettera  in  an  emn  mie  with 
each  other,  like  thoae  in  a  hook.  By 
this  operation  the  rosin  is  molted  ;  con- 
sequently, the  gold  adheres  to  the 
bather;  tneaapnmuoua  gold  may  then 
be  rubbed  olFbja  doth,  the  gilded 
impressions  remaining  on  the  leather. 
The  cloth  alluded  to  should  be  slightly 
greasy,  to  retain  the  gold  wiped  off : 
the  cloth  will  thus  he  soon  completely 
loaded  with  the  gol<l.  When  this  ih  the 
case,  these  cloths  are  generally  sold  lo 
the  refiners,  who  bum  Uiemand  reoovw 

thn  gold. 

Masonry. — The  porous  surface  of 
stone  or  plaster  must  first  be  rendered 
waterproof  and  ' '  satisfied  "  by  coats  of 
either  a  solution  of  shellac  and  gutta- 
percha in  naf)htha,  or  of  shellac  in 
methylated  spirit,  great  care  being 
taken  that  the  surface  is  previously 
dry,  and  that  the  oQ  size  afterwards 
apy^lirx^I  docs  not  extend  bejyoud  the 
"  satisfietl "  portion. 

Metals. — The  application  of  a 
gold  eoating  on  various  aobstanoes  is 
performed  V)y  three  separate  methotls, 
Tiz.  V)y  amalgamation,  by  dipping,  and 
by  cementing. 

Bt  AMALOAMATioir.  OM  Antol- 
gnm. — (a)  In  the  centre  of  a  charcoal 
st'jve  put  a  crucible  holding  a  given 
quantity  of  pure  and  dry  mercury,  and 
idien  the  temperature  has  reached 
about  F.,  add  ^  the  weight  of 

gold.  Stir  with  an  iron  rod  until  the 
auiiklgam  has  acquired  the  consistency 
of  butter,  throw  it  into  oold  water,  and 
keep  it  there  for  use. 

(6)  A  quantity  of  mercury  is  put 
into  a  crucible  or  iron  Uullu,  which  is 


lined  with  clay,  and  exposed  to  heat 
tin  it  b^ns  to  smoke.  The  gold  to 
be  mixed  should  be  previously  granu- 
lated,  and  heated  re^l  hot,  when  it 
should  he  added  to  the  mercuiy,  and 
stined  about  with  an  iron  nd  tfll  it  Is 
perfeefely  diMolved*  If  there  ahoold 
any  superfluous  mercury,  it  may  be 
separated  by  passing  it  tlLrough  clean 
eon  leather ;  and  this  remaining  amal- 
gam will  have  the  oonaistency  of  butter, 
and  contain  about  8  parte  of  mereuiy 
to  1  of  gold. 

Applying  Amalfjam. — ^The  metal  to 
be  gilt  is  previously  well  cleaned  on 
its  sxirface,  Ity  Ixjiling  in  a  weak  pickle 
of  very  dilute  nitric  acid.  A  quantity 
of  aqiuf ortis  is  ooured  into  an  earthen 
vessel,  and  quidcaUver  is  put  tbenin ; 
when  a  sufficient  quantity  of  mercury 
is  dissolved,  the  articles  to  be  gilt  are 
put  into  the  solution,  and  stirred  about 
with  a  brush  till  they  become  white. 
This  is  called  quicking.  During  (}uick- 
ing  by  this  mode  a  noxious  \'apour 
continually  arises,  which  proves  very 
injurious  to  the  health  ol  the  workmen. 
To  avoid  that  danger,  dissolve  the 
quicksilver  in  a  bottle  containing  aqua- 
fortis, and  leave  it  in  the  open  air 
during  theaolution,  so  that  the  noziouB 
vapour  escapes  into  the  air.  Then  a 
little  of  this  solution  is  p)ured  into  a 
basin,  and  with  a  brush  dipped  therein 
stroke  over  the  surface  of  the  metal  to 
be  gilt,  which  immediately  becomes 
quicked.  The  amalgam  is  now  applied 
by  one  of  the  following  methods  : — 

(a)  By  proportioning  it  to  the  number 
of  articles  to  be  gilt,  and  putting  them 
into  a  vessel  together,  working  them 
about  with  a  soft  brush,  till  the  amal- 
gam is  uniformly  spread. 

{h)  By  applying  a  portion  of  the 
amalgam  upon  one  part,  and  spread- 
iug  it  on  the  surface,  if  flat,  bj 
working  it  about  witii  a  harder  briiah. 
The  work  thus  managed  is  put  into  a 
pan,  and  exposed  to  a  gentle  degree  of 
heat ;  when  it  becomes  hot,  it  is  fre- 
quently put  into  a  pan,  and  worlcBd 
alxiut  with  a  painters'  large  brush,  to 
prevent  an  irregular  dissif)ati(»n  of  the 
mercury,  till  at  latit  the  quicksiilver  is 
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entirely  dissipAted  by  the  repetition  of 
heat,  aixl  the  f^old  in  attAched  t<>  the 
■urface  of  the  metal.  Thia  gilt  surface 
M  wdl  el€tii«d  by  m  win  oraah,  and 
then  artiaUi  heigh  t'en  the  colour  of  tlM 
gold  by  the  application  of  various  com- 
pontiouB,  this  part  of  the  proooM  ia 
oiIIcmI  eokiiring. 

(c)  Mercury  gilding  will  furnish  gold 
with  a  bright  or  a  dead  lustre,  scratch- 
fanuhed,  or-molued,  and  with  different 
•hAdea.  The  emalgam  ehoald  be  ftboot 
aa  hard  as  wax.  This  amalgam  i>  crys- 
talline,  and  a  certain  crackling  sound 
ii  heard  when  the  crystals  are  crushed 
btlwwn  tbe  fingers.  A  ttobk  of  emal- 
gun  is  generally  |n«parc<l  in  adTanoe, 
and  is  divided  into  small  balls  of  nearly 
•aaal  sice,  the  value  of  which  is  ascer> 
tHned  from  their  mmber  snd  from 
tha  total  weight  of  gold  employed. 
These  balls  are  kept  in  water,  hnt 
should  not  remain  too  long  without 
being  used,  th»  dUforent  parts  do 
DoittMn  prMsnt  the  same  composition. 
The  amalpim  is  ppread  with  the  finger 
upon  a  flat,  hard  stone,  called  the 
gjMiup  atone  ;  and,  having  dipped  a 
aoratch-bruBh  of  stout  brass  wire  into 
a  solution  of  nitrate  of  binoxide  of 
mercury  until  it  becomes  completely 
white,  it  is  passed  over  the  amalgam, 
a  portion  of  which  is  carried  away. 
Tlie  object,  previouHly  well  cleanaeil, 
is  scratch -brushed  in  every  direction, 
and  the  brush  must  be  frequently 
difmed  into  the  mercurial  aolution  to 
facilitate  the  regular  and  even  spread- 
ing of  the  amalgam.  This  operation 
requires  great  care  to  obtain  a  uniform 
aoat  upon  the  hollow  and  nosed  parts. 
When  the  Ijack  part  of  a  piece  does 
not  require  gilding,  tlie  flat  outline, 
and  the  back  edge,  should  be  gilt,  so 
that  the  naked  copper  shall  oanaa  no 
faijury  in  the  subsequent  operations. 
The  article,  when  uniformly  covered 
with  the  amalgam,  is  heated  upon  a 
diarwial  fire  wtthont  dianght,  which 
rests  upon  a  cast-iron  plate.  It  is 
advisable  to  employ  a  gilding  forge, 
which  allows  the  workman  to  watch 
the  opetmtionfrom  behinda  glaMfkwne, 
whionprolaola  hiin  fiKNnthanMrairiid 
3 


vapours.  The  entire  attention  is  now 
rt»<iuire<i  for  watching  the  process. 
With  the  left  hand,  covered  with  a 
thick  giofaof  bnckukfa,  turn  the  pieee 
in  every  dlreetion  upon  tha  fire,  and, 
as  the  mercury  disappean*,  with  the 
right  hand  strike  the  article  in  every 
direction  with  a  brnah,  tha  handle  and 
the  briatlea  of  which  muat  be  long,  to 
equalise  the  gilding,  and  to  push  the 
remaining  amalgam  upon  those  parts 
wfakdi  mp&Kt  hm  charged  with  it. 
When  all  the  mercury  has  voLatilised, 
the  gilding  has  a  dull  greenish-yellow 
colour,  resembling  that  of  boxwood ; 
eramine  whether  tha  ooat  of  gold  ia 
contiBuooB.  Should  a  law  empty 
places  appeu*,  add  more  amalgam,  and 
heat  the  whole  again.  The  next  ope- 
imtioii  ia  aoratoh-bmahinK,  wiuoh 
fomiahea  a  pale  green  colour,  and 
requires  another  heatixig  for  arriving 
at  the  desired  shade.  The  reheating 
should  ezpal  any  ramaining  mercury, 
and  produce  a  fine  orange-yellow 
colour.  In  case  a  bright  luHtre  is 
required,  submit  the  object,  with  the 
aid  of  heat,  to  th»  or»molu  proceaa.  To 
obtain  dead  lustre,  the  object  is  firmly 
fixed  to  an  iron  rod,  by  wire  of  the 
same  metal,  and  smeared  with  a  hot 
paste  for  dead  gilding,  composed  of 
saltpetre,  common  salt  and  the  double 
sulphate  of  alumina  and  potash.  The 
whole  is  heated  upon  a  brisk  charcoal 
fire,  without  draught,  and  moved 
about  ontQ  the  mixture  dries  and 
begins  to  fuse,  when  the  article  is 
immediately  placed  in  a  barrel  half 
filled  with  water.  The  covering  of 
salta  diaaolvea,  and  tha  dead  Inatra 
appears ;  this  operation  requires  a 
certain  amount  of  practice.  The 
gilding  must  be  strong  to  stand  the 
dead  lustre  prooesa,  eapadally  when 
the  first  trial  is  not  successful.  The 
red  lines  left  by  the  iron  wire  dis- 
appear hy  plunging  the  object  into  a 
not  too  diluted  solution  of  nitric  add, 
or  pure  hydrochloric  acid.  Mercury 
gilders  do  not  employ  pure  gold  ;  wliat 
they  use  is  previously  alloyed  with  a  cer- 
tain portion  of  copper  or  sUver.  Witii 
tha  latter  maCal  tha  gOdi^  is  green. 
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id)  Oreewn  (7»Mi*t^.— Bqaal  pvto  | 

of  wil-atnmonific  and  coiroBive  Hublim-  ' 
ate  are  diiwolveU  in  Hpirit  of  uitre, 
and  »  aolutioii  of  gold  is  made  wiUi 
tliis  menstruum.  Silver  brudiedoTer 
with  it  turuH  black,  but  on  exposure 
to  a  red  heat  it  assumea  the  colour  of  , 
gold. 

Oildtng  in  Coloun. — ^Tlw  principal  | 

colourH  of  gold  for  gildinc:  fire  red, 

freen,  and  yellow.  ThotM  should  be 
ept  in  difierent  amalgams.  The  part 
which  in  to  remain  of  the  flat  oolour, 
is  to  be  H  topped  ofiF  with  a  composition 
of  clialk  and  glue  ;  the  variety  required 
in  produced  by  gilding  the  unftopped 
partH  with  the  proper  amalgam,  accord- 
ing to  the  usual  mode  of  gilding.  ' 
Sometimes  the  amalgam  is  applied  to 
the  lur&oe  to  be  gilt,  ^thout  any 
quicking,  l)y  sprcivding  it  with  ail|aa> 
fortia  ;  but  this  (l«  jMMid8  on  the  aaOM 
principle  as  a  previous  uiiickiug. 

iolvo  finely  lMnin»tud  pure  gold  in 
aqua  regia  mado  of  fi  pirts  nitric  acid, 
2  sal-ammoniac,  ^  saltpetre.     Heat  j 
oarefully  upon  a  gentle  nre ;  when  all  | 
the  gold  has  disappeared,  povr  the 
coobvl  contents  of  the  flask  into  a  flat- 
bottomed  stoneware  pan.    Into  this 
liquor  place  one  upon  the  other,  and 
in  sufficient  quantity,  Hquares  of  linen 
cloth  ;  Rtrik';  them  with  a  glass  rod, 
in  onler  that  they  may  equally  absorb  | 
the  gold  chloride.    Eaeh  square  of  I 
cloth  is  taken  out  with  wooden  pincerH, 
well  drained,  and  spread  for  drying  in 
a  dark  chamber.    Wlien  nearly  dry, 
each  piece  of  cloth,  supported  upon 
glaas  rods,  is  placed  on  top  of  a  cliar- 
coal  firo,  and  soon  takes  fire.  The 
combustion  ia  aided  by  the  presence  i 
of  the  saltpetre,  and  is  finished  upon  | 
*  marble  slab.    Grind  theashee  under 
a  muUer,  collect  and  keep  them  Ix?- 
twccn  the  folds  of  a  parchment  leaf, 
around  which  a  wet  cloth  has  been 
folded.    The  powder  is  then  ready  to 
use  ;  mix  it  upon  a  slab  with  a  few 
drops  of  water,  and  with  this  paste  ^ 
rub  the  well -cleaned  surfaces  of  the 
silvor  to  bo  gill.    The  smooth  surfaces  | 
are  rubbed  with  the  thumb,  the  fiUeta  I 


or  gnxiven  with  a  fine  cork  out  to  the 
proper  j<h.i|)c*,  and  the  cornom or  angles 
with  a  8tick  of  soft  wood,  such  as 
linden  or  (>oplar  ;  thearticles  are  then 
burnished.  This  gilding  is  very  thin, 
but  quite  resisting,  especially  after  the 
action  of  the  bui^ishiug  tool,  which 
foroea  the  gold  into  the  poraa  of  tiia 
ulver.  If  a  red  shade  be  deahned,  add 
a  small  proportion  of  pure  copjier  to 
the  Kold  to  be  diasoilved  in  aqua  r^ia. 

aUdinff  wiik  a  Dead  Luttrt^^a) 
By  the  slow  deposit  of  a  large  |»x>por- 
tion  of  gold.  This  gildin;;  is  very 
durable,  but  dull  and  eartliy  in  appear- 
ance, and  is  costly. 

(6)  By  acids ;  giving  a  dead  lustre 
to  the  metallic  surfjice,  before  gilding, 
and  by  the  processes  indicated  in  the 
cleansing  operations.  This  ia  em- 
ployed for  small  article^  or  when 
gilding  by  dipping,  for  bronSD  articles, 
or  large  embossed  work. 

(c)  With  ikostad  aflver,  l>y  depositing 
upon  the  objeot  to  be  gilt  a  coat  of 
frosted  silver,  and  then  gildint:::  in  a 
good  bath  ;  this  method  is  exj)eusive, 
the  bumished  parts  are  greenish,  and 
the  intermediary  coat  of  silver  is  more 
easily  blackened  by  sulphur  fumes  than 
gold. 

(d)  By  decomposing  a  solution  of 
copper  sulphate  by  a  bstttery,  depodl- 
ing  a  coat  of  this  metal,  which  possessee 
a  pink  dead  lustre.  The  whole  is 
rapidly  passed  through  the  compound 
acids  for  a  bright  lustre,  and  the  mer- 
curial solution,  and  then  gilt  in  a  proijd 
bath.  When  the  dead  lustre  obtained 
in  the  bath  is  perfect,  the  compound 
acids  may  be  dit^pensed  with,  and 
merely  pUicc  the  article  in  the  mer- 
curial solution  before  it  is  gilt.  Thia 
mode  is  generally  preferred,  aa  the 
gilding  is  very  handsome  in  lustre  and 
colour.  The  bumished  parts  will  be 
red,  if  vinwar  or  soap-water  is  used  ; 
and  of  ft  &•  yellow  oolour,  if  the 
burnishing  tool  be  wetted  with  a  de- 
coction of  flax-see'l,  or  "f  mars^h  rn;illi»w 
root.  If  the  gold  deposit  is  of  insuffi- 
cient thickness,  it  will tilaoken  in  time, 
by  the  oxidation  of  the  intennedi«te 
ooat  d  copper. 
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(e)  Mercury  furnishes  the  most  dtt- 
imble  Ril^'^K.  although  cogtly. 

{/)  For  Zinc— With  tiu  solder  fill 
•11  tlM  holes  and  the  emaUeai  defects 
which  may  exist  in  the  due  object , 
and,  at  tlie  Kame  time,  remove  jUI 
seaus,  burrs,  and  rough  spots.  After- 
warda,  eoour  the  pieoe  by  passing  it, 
for  a  few  seconds  only,  through  a 
boiling  solution  of  100  piirta  water  and 
6-6  caustic  soda ;  if  left  too  long  in 
thia  eaugtio  lye  it  will  apoil  the  puiah 
of  the'  sdnc,  which  dunolvea.  After 
this  scouring,  the  object  is  ringed  in 
fresh  water.  It  is  Uien  steeped  for 
I  ntoute  in  a  pidde  oompoeed  of  1 
part  sulphuric  acid  and  10  water,  and 
lastly  rinsed  in  loiling  water.  Then 
place  the  object  in  a  cold  or  warm 
fllaetro  bath  el  cc^iper  or  bran  for  a 
law  moments,  until  it  is  covered  with 
a  thin  metallic  coating,  which  is  de- 
poaited  very  uniformly  if  the  object 
baa  in  it  no  tin  K^der  aad  ia  perfectly 
deanaed  ;  the  deposit  is  black  and  duU 
on  those  part*  which  have  been  sol- 
dered or  imperfectly  cleansed.  In 
thii  caae,  thoroughly  soratch-bniah  the' 
article,  mad  dip  again  into  the  electro- 
bath  until  the  deponit  is  sufficiently 
thick.  Moat  gilders  use  a  warm  bath 
for  ^e  ftnit  ooating,  aoratoh-bruah, 
and  complete  the  deposit  in  a  cold 
bnth.  If  a  bright  gilding  is  desired, 
the  article  may  be  rinsed  in  fresh 
water,  and  then  dipped  into  an  electro- 
gilding  bath. 

Gildimj  with  a  partly  Dead,  partly 
Bright  Lu»tre. — (a)  Qild  those  parts 
with  the  amalgam  which  are  intended 
for  a  dead  lustre,  and  heat,  scratch - 
bruKh,  and  reheat  to  the  orange-yellow 
colour.  Then,  with  the  battery,  give  a 
aufficiently  strong  gold  deposit  to  the 
whole,  witiiout  regard  to  the  parts  al- 
ready iiiercun'-gilt  ;  scratch-brush  all 
the  surfaces  carefully,  and  smear  the 
electro-gilt  portions  &vt  with  a  thin 
mixture  of  water,  glue  and  Spanish 
white,  and  afterwanls  with  a  thick 
paste  of  yellow  clay.  After  drying, 
cover  the  mercury-gilt  portions  with 
the  paate  for  dead  gilding,  and  proceed 
■■  uroady  deecrikwd.    Tlie  Spaniab 


white,  etc.,  arc  dissolved  in  a  dilute 
solution  of  hydnx  lili<rir  arid.  The 
glued  paste  is  to  preserve  the  electro- 
gilt  portiona  from  the  heat ;  these  are 
again  wire-brushed  with  all  the  care 
necessarj'  for  not  scrfttclnng  the  dead 
lustre.  Brushing  to  finish.  This 
method  win  sometimee  produce  red 
spots  on  those  plaoea  wbieh  have  been 
heated  too  much,  or  where  the  coat 
of  gold  was  not  thick  enough. 

(6)  Qild  with  the  amalgam,  aad 
bring  up  the  dead  lustre  upon  those 
portions  which  are  to  receive  it,  and 
preaierve  them  entirely  with  the  resist 
Tandah.  After  thorough  drying, 
cleanse  the  object  by  dippmg  it  into 
acids,  in  the  usual  manner,  and  gild  in 
the  electro-bath.  The  resist  varnish 
standi  all  these  adda  aad  aohitiona. 
When  the  desired  sliade  is  obtained, 
dissolve  the  vannsh  with  gasolene  or 
bemdne,  which,  unless  there  has  been 
friction  applied,  doee  not  injure  efthor 
the  shade  or  the  velvety  appearance  ol 
the  dea<l  lustre,  ^^'u^^h  in  a  hot  solu- 
tion of  potassium  cyanide,  then  in 
boiling  water,  and  allow  to  diy  natur- 
ally. The  resist  varnish  may  also  he 
removefl  by  allowing  the  object  to  re- 
main for  a  time  in  ouuceutrated  sulphu- 
rio  aoid  at  66** B.,  whkA  has  no  action 
whatever  upon  the  gilding.  In  thia 
case,  washing  with  cyanide  is  unneoea- 
sary,  pure  water  is  sufficient.  Gilding 
with  a  dead  lustre,  whatever  process  is 
employed,  only  suits  those  objects 
which  will  never  be  subjected  to  fric- 
tion. Even  the  contact  of  the  fingers 
injures  it.  A  new  freshness  is  im- 
parted to  old  dead  gildings  by  a  wash- 
ing in  caustic  lye,  and  then  in  a  dilute 
solution  of  nitric  or  sulphuric  acid. 
This  process  removes  dirt,  grease,  dust, 
and  smoke,  but  will  not  remedy 
scratches.  In  the  latter  case,  the 
objects  must  be  scratch-brushed,  and 
then  heated  with  the  composition  for 
a  dead  lustre. 

Corerimj  Copper  Bars  tcith  Gold,  so 
oito  berolled  out  intoSheeti. — First  pre- 
pare ingots  or  pieces  of  copper  or  braet, 
inconvenient  lengilisaadaiaes.  Then 
cleanse  them  fnm  impurity,  and  make 
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thflfrmiilRoes  level.  Pkepere  plates  of  i 
pure  gold,  or  gold  mixed  with  a  portion  | 

of  alloy,  of  iho  Hame  size  aa  the  ingots 
of  metal,  and  of  suitable  thickness, 
fibrin^  pieced  »  piece  of  gold  upon  an 
ingot  intended  to  be  plated,  hammer  < 
end  compress  them  both  togetlier,  po 
thet  they  may  have  their  surfacea  as 
nearly  equal  to  eioh  otlMr  poeiible ; 
then  bind  together  with  wire,  in  order 
to  keep  them  in  the  same  position 
during  the  process  re(^uired  to  attach  | 
them.  Afterwarde  nuz  lilTer  fiUnga  | 
with  bonx,  to  eeriet  the  f uaion  of  the 
silver.  Lay  this  mixture  upon  the 
edge  of  the  plate,  and  next  to  the  ingot 
of  metal.  Havhig  prepared  the  two 
bodiee,  fdece  them  on  a  fire,  where 
they  must  remain  until  the  silver  and 
borax  placed  along  the  edges  of  the 
metals  melt,  and  until  the  adhesion  of 
the  gold  with  the  metal  is  perfect. 
Remove  the  ingot  cftrefully  from  the 
stove.  By  this  process  the  ingot  is 
plated  with  gold,  and  prepared  ready 
for  rolling  into  eheets. 

By  Dimyo. — It  is  not  always 
necessary  in  electrogilding  to  use  a 
battenr,  for  a  salt  or  add  liquor  is 
enough  to  produce  eleotrictty ;  thus  it 
is  sufficient  to  plunge  the  articles, 
attached  by  zinc  wires,  into  gold  baths 

Erepared  for  the  use  of  batteries,  to 
Kve  the  operation  teking  pboe  in  the 
same  manner  as  with  a  separate  battery. 
Electrogilding  in  the  cold  is  employed 
for  large  pieces,  such  as  clocks  ;  whilst 
electrogilding  l:^  heat  is  more  adapted 
to  the  gilding  of  small  articles,  such  as 
forks  and  spoons.  The  deposits  pro- 
duced by  hot  gilding  are  more  smooth  I 
end  deim,  the  colour  is  deeper,  and 
the  tirtiolea  when  removed  m)m  the  ' 
bath  may  not  require  colouring  ;  and 
with  the  same  quantity  of  gold,  gilding 
by  heat  is  much  more  durable  than  that  j 
obtiiined  from  cold  baths.  Stwl,  tin, 
or  leiid  can  be  gilt  iu  hot  baths,  but 
not  iu  cold.  1 

Silver  by  Dipping. — ^The  silver  ar- 
ticles.  yiroviously  cleansed  and  scratch-  I 
lnnashtxl,are  boiled  for  about  ^  hour  in 
the  gold  beth  of  pyrophosphate,  to  i 
Vbich  add  e  few  drope  of  aaiphttroue  | 


acid,  or,  preferably,  hydrocyanic  add, 
in  excess  of  the  quantity  needed  bjthe 
primitive  bath.  This  gilding  is  very 
fine,  but  without  firmness.  The  de- 
posit hi  rendered  more  rapid  and 
thicker  when  the  silyer  ertMdeB  are 
f^tirrcd  with  a  rod  of  copper,  Bno  or 
brass. 

Preparina  Silver  /'oitt.— Marks  of 

the  fileare  obliterated  byambbingupon 

a  wet  stone,  and  ]a,stly  upon  an  oilstone. 
Auy  oil  or  grease  is  removed  by  boiling 
the  parts  for  e  few  minutes  in  a  solu- 
tion made  of  100  parts  water  and  10  of 
caustic  soda  or  potash  ;  rinm  in  clean 
water,  which  should  wet  them  entirely 
if  all  the  oil  has  been  removed.  The 
articles  are  threaded  upon  a  brass  wire ; 
cleanse  them  rapidly  in  the  compound 
acids  for  a  bright  lustre,  and  dry  them 
carefully  in  white  wood  saw-dust. 
The  pieces  are  fastened  upon  the  evoD 
side  of  a  block  of  cork  by  brass  pins 
with  fiat  heads.  The  parts  are  then 
thoroughly  rubbed  oyer  with  a  brash 
entirely  free  from  grease,  and  charged 
with  a  paste  of  water  and  very  fine 
pumice  powder.  Move  the  brush  in 
circles,  in  order  not  to  rub  one  side 
more  than  the  other;  thorooghly  rinse 
in  clean  water,  and  no  particle  of 
pumice  should  remain  upon  the  pieces 
or  the  cork.  Next  place  the  cork  and 
the  pieces  in  a  weak  mercurial  solotioo, 
which  very  slightly  wliitens  the  copper, 
composed  of — water  2|  gal. ,  nitrate  of 
binoxide  of  mercury  ^  oz.,  sulphuric 
acid  I  oz.  The  piec(»  are  passed 
(juickly  thrt)Ugh  the  solution,  ana  then 
rinsed.  This  operation  ^ves  strength 
to  the  graining,  which,  without  it,  pos- 
sesses no  a<lherenoe. 

Si/rcr  Porrdrr.  -  Silver  powder  is  ob- 
tained by  immersing  cleansed  copper 
plates  in  a  very  dilute  solution  of  silver 
nitrate  made  with  distil  led  water.  The 
more  dilute  the  solution  is,  the  finer  is 
the  precipitate  of  silver  upon  the 
copper,  and  the  more  easily  it  is  re- 
moved. In  a  glass  or  pororain  Teasel, 
§  oz.  crj'stallised  silver  nitrate  are  dis- 
solved in  2^  gal.  distilled  water,  and 
5  or  6  bands  of  deaosed  <»pper,  |  in. 
wide,  are  placed  in  it.  These  bands 
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should  he  long  enough  to  allow  of  a  por- 
tion being  above  the  liquid.  The  whole 
IB  kept  iu  a  dark  place  for  24  hours, 
and  now  and  then  stirred  with  the 
oopper  bandB .  Thin  motion  \b  sufficient 
to  loosen  the  deposited  silver,  and  pre- 
sent freah  cupper  surfaces  to  the  action 
of  the  liquor.  Whon  no  more  iQTer 
deposits  nil  the  copper,  the  operation 
is  completed,  and  there  remaiiiH  a  blue 
solution  of  copner  nitrate.  The  silver 
powder  is  wMbed  by  decentstaon,  or 
upon  a  filter,  until  there  remains 
nothing  of  the  copper  solution.  It  is 
then  carefully  dried,  avoiding  contact 
with  herd  bodiee.  Kursmber^  powder 
in  [inxluced  by  grinding  a  mixture  of 
honey  and  !<ilvcr  foil  ufxin  a  ground- 
glass  plate  with  a  muUer  until  the 
proper  finenew  isobtained.  ThoailTer 
is  separated  by  dissolving  the  honey  in 
boiling  \vater,and  washing  thedeposited 
metal  in  a  filter,  until  tliere  is  no  re- 
maining  tnuse  of  honey.  The  silver  is 
then  carefully  drietl  at  a  gentle  heat. 

SUel.—(a)  DiftHolve  any  quantity  of 
gold  or  platinum  in  uitru-muriatic 
aoul,  until  noeflSenreooenoa  is  oooanonod 
by  the  application  of  heat.  Evaporate 
the  solution  thus  formed  to  dryness  in 
a  gentle  heat,  and  re-dissolve  the  dry 
mass  in  as  littlawaAsr  as  possible;  n«st 
takaan  instrument  which  is  used  by 
chemists*  for  dropping  liquids,  known 
by  the  name  of  a  separating  funnel, 
having  a  pear-shaped  body  tapering  to 
a  fine  point,  and  a  neck  capable  of 
being  8t<^)pped  with  the  fintr<Toracork  ; 
fill  it  with  the  liquid  about  one  quarter 
part,  and  Um  other  three  parts  must 
be  filled  with  the  very  best  sulphuric 
other.  If  thi«  is  rightly  manned,  the 
two  liuuids  will  not  mix.  Then  place 
the  tube  in  a  horiaontal  position,  and 
gently  turn  it  round  with  the  finger 
and  thumb.  The  ether  will  very  soon 
be  impr^^ted  with  the  platinum  or 
gold,  wmoh  may  be  known  by  its 
ehange  of  colour.  Replace  it  in  a  per- 
pendicular position,  and  let  it  rest  fur 
24  hours,  having  first  stopped  the  upper 
orifioe  with  a  smaU  ooric.  The  liquid 
will  then  be  divided. into  two  parts  ; 
the  darker  ooloured  being  underneath. 


To  separate  them,  take  out  the  cork, 
and  let  tlie  dark  liquid  flow  out ;  when 
it  has  disappeared,  stop  the  tube  im- 
mediatoiy  with  the  cork  ;  and  wliat 
remains  in  the  tul)e  is  the  gilding 
liquid.  Let  it  be  put  into  a  bottle, 
and  tightly  ooiked.  When  an  article 
is  to  be  gilded,  a  Tessel  of  glass  or  un- 
glii/.ed  ware  must  be  provided,  of  just 
sufficient  size  to  admit  the  article  ;  it 
must  then  be  filled  with  the  gilding 
liquid,  neaiily  to  the  top.  The  steu 
must  be  very  highly  polLshed,  and  em* 

I  tirely  free  from  rust  or  grease.  A 
basin,  full  of  clean  water,  must  be 
ready  at  hand,  the  article  ia  immersed 
in  the  gilding  liiiuid,  and  quickly  re- 
moved ;  then  quickly  plunged  into  the 
water,  and  well  nnseil ;  next  dried  with 
blotting  paper,  and  placed  in  a  tem- 

'  peratureof  150'^F.  till  it  l)€  completely 
heated  throughout  ;  it  may  then  be 
polished  with  rouge  and  a  soft  leather, 
or  be  burnished.    Pure  gold  must  be 

I  employed.  The  ethereal  solution  may 
also  be  concentrated  by  gentle  evapora- 
tion. Care  must  be  taken  not  to  wipe 
the  iteel  until  the  heat  has  been 
applied.    This  gilding  is  an  effectual 

'  protection  against  rust,  and  is  vei7 
ornamental. 

(6)  Make  a  aolution  of  8  os.  nitre 
and  common  salt,  with  5  oz.  mide 
alum  in  a  sufficient  (juantity  of  water  ; 
dissolve  1  oz.  gold  thinly  plated  and 

I  cut ;  and  afterwarda  evaporate  to  diy- 
ness.  Digest  the  residuum  in  rectified 
spirit  of  wine  or  ether,  which  will 

I  perfectly  abstract  the  gold.  The  iron 
IS  to  be  brushed  over  with  this  solu- 
tion, and  becomes  immediately  gili, 

W'ttch  ParU.—lu  gilding  nmall  arti- 
cles fur  watchmakers,  gold  is  seldom 
directly  appUed  upon  the  copper ;  there 
is  generally  a  preliminary  operation, 
calleil  graining,  by  which  a  grained  and 
slightly  dead  appearance  is  given  to 
the  articles. 

Gntiniiig. — A  thin  paste  made  of 
one  of  the  trraininj^  powders  and  water 

I  is  spreiul  by  means  of  a  spatula  upon 

I  the  watch  parts  held  upon  the  oak. 
The  cork  itself  is  placed  upon  an 
eartlienware  dish,  to  which  a  rotating 
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movement  is  imparted  by  the  left 
hand.  An  oval  brush,  with  cIobc 
bristles,  held  in  the  right  hand,  rubs 
the  wftteh  parte  in  vnary  direetioii, 
bat  always  with  a  rotary  motion.  A 
new  quantity  of  the  paste  isaiKled  two 
or  three  times,  and  rubbed  in  the 
manner  indicated.  The  more  the 
brush  and  the  oork  are  turned  the 
rounder  becomes  the  grain,  which  is  a 
good  uuaUty ;  and  the  more  paste 
added  the  larger  the  grain.  When  the 
dc<<ired  grain  is  obtained,  the  pieces  are 
w»«lied  and  then  8cratch-bru8he<l .  The 
wire  brushes  employed,  which  usually 
oome  from  If uremDeis,  are  made  <tf 
bfaaa  wirea  aa  fine  aa  nair,  very  aUff 
and  Bpringy,  It  is  necessary  to  anneal 
them  upon  an  even  fire  to  diU'ereut 
dqgreea :  one  aoft,  or  half  annealed, 
for  the  flrat  operation  or  uncovering 
the  grain  ;  one  harder,  for  bringing 
up  the  lustre ;  and  one  very  boU,  or 
mUtjr  annealed,  used  before  gilding  for 
remonng  any  marka  which  may  have 
been  made  by  the  preceding  tool,  and 
for  soratch-brushin^  after  the  gilding, 
which,  like  the  gramin^,  must  oe  done 
by  giving  a  rotary  motum  to  the  tool. 
Decoct ionfl  of  li(|iiorice  or  Raponaireare 
employed  in  thia  operation. 

Oraininff  JPomfrrt.— (a)  Silvar  in 
impalpable  powder,  1  oz.  ;  cream  of 
tartar,  finely  pulverise<l  and  j«88ed 
through  a  silk  sieve.  10  oz. ;  common 
salt,  pulveriaed  ana  rifted  aa  above, 
21b. 

(A)  Silver  powder,  1  oz.  ;  croam  of 
tartar,  4-5  oz. ;  common  salt,  wliite 
and  clean,  IS  oa. 

(c)  Silver  powder,  1  oz.  ;  cream  of 
tartar,  3  oz. ;  common  aalt,  white  and 
clean,  2  lb. 

All  these  ■ubstanoea  ahould  he  aa 
pure  as  possible,  and  perfectly  dry. 
Cream  of  tartJtr  in  generally  dry  ; 
common  salt  often  needs,  before  or 
after  it  has  been  pul  veriaed,  a  thorough 
drying  in  a  porcelain  dish,  in  wliich  it 
is  kept  stirrecl  with  a  ghuw  m.l.  The 
mixture  of  the  three  substanceti  must 
be  thorough,  and  eSbcted  at  a  mode> 
rate  and  protracted  heat.  Thegraining 
ia  the  coareor  tlie  more  common  salt 


there  is  in  the  mixture  ;  and  it  u  the 
finer  and  more  condensed  i\h  the  pro- 
portion of  cream  of  tartar  is  greater, 
but  it  ia  then  more  difficult  to  ecratoh- 

brush. 

Rr.tists. — (a)  If  it  happenH  that  the 
same  watch  part  is  composed  of  copper 
and  steel,  tma  latter  metal  requires  to 
be  preasmad  against  the  action  of  the 

cleansing  acid«  and  of  the  graining 
mixture,  by  a  composition  called  re- 
sist. This  consists  in  ooTenng  the 
pinions  and  other  steel  parti)  with  a 
f;itty  composition,  whidi  i.s  sut^iciently 
liard  to  resist  the  tearing  action  of  the 
bristle  and  wire  farushes,  and  insoluUo 
in  the  alkalies  of  the  gilding  Ixith. 
Yellow  wax,  2  oz.  ;  translucent  colo- 
phony, 3j|  oz.  ;  extra  fine  red  sealing- 
wax,  1|  OS. ;  impalpable  iron  peroziaa 
or  polishing  rouge,  1  oc  Melt  the 
colophony  and  sealing-wax  in  a  porce- 
lain dish  upon  a  water  bath,  and  after> 
wards  add  the  yellow  wax.  When  the 
whole  is  thoroughly  fluid,  gradually 
add  the  rouge,  and  stir  with  a  w<x>den 
or  glass  rod.  Withdraw  the  heat, 
but  continue  the  stirring  ontfl  tbo 
mixture  becomes  solid,  otherwise  sH 
the  iron  oxide  will  fall  to  the  bottom 
of  the  mixture.  The  flat  parts  to 
receive  this  resist  are  slightly  heated, 
and  then  covered  with  the  mixture, 
which  melts  and  is  easily  spread.  For 
covering  steel  pinions,  employ  a  small 
gouge  of  cup[>er  or  bnss  fixed  to  a 
wooden  handle.  The  metallic  part  of 
the  goupe  is  lieateil  upon  an  alcohol 
lamp,  and  a  small  quantity  of  resist  is 
taken  with  it.  The  composition  soon 
melts,  and,  by  turning  tM  tool  around 
the  «teel  pinion,  this  becomes  coated. 
Use  a  scratch-brush  with  long  wires, 
as  thehr  flexibility  prerento  the  remofal 
of  the  composition.  When  the  reeiai 
is  to  be  removed  after  gilding,  place 
the  parts  in  warm  oil  or  tepid  turpen- 
tine, then  in  a  Tery  hot  soap>water  or 
alkaline  solution,  and,  lastly,  in  fresh 
water.  Scratch-brush  antl  dry  in 
warm  saw-dust  of  white  wood.  The 
holes  of  the  ptntoiyi  are  cleaned  and 
IMiIishetl  with  small  pieces  of  very  soft 
white  wood,  the  friction  of  which  ia 
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■nfficwDt  to  restore  the  prtmittve  | 
luetre.   The  gilding  of  parta'compoeed  i 

of  copper  and  steel  requires  the  greatest 
care,  aa  the  alighteet  rust  deetroya 
thdr  future  uefuhsflte.   Should  eome  i 
gold  deposit  upon  the  steel,  it  should 

be  removed  by  rubbint?  witli  a  piece  of 
woo<l  and  impalpable  pumice-dust,  tin  ^ 
putty,  or  rouge. 

(6)  When  it  is  desired  to  obteiligOd- 
ioge  of  fwveral  colourn  upon  the  mme  | 
ohject,  resiiits,  geuerally  made  of  some  , 
kindof  t«riiiah,areiieed.  After  having  ; 
gilt  an  article     a  uniform  red  or  green  { 
colour,  it  is  covered  with  a  fat  vamisli,  ] 
made  drying  by  the  addition  of  load  < 
chrmnate,  at  thoae  pUMses  which  are  to  ^ 
redbt  the  action  of  the  new  bath.  By 
means  of  resists  and  succeKsive  baths, 
several  different  shades  can  be  obtained  ^ 
upon  tlu»  iame  object.    The  reeiat 
Tarnishes  are  applied  with  a  bruHh  or  { 
pencil,  and  sliould  \jc  thoroughly  dried 
in  a  stove  before  placing  the  object  in  . 
another  solution.    Theee  wnlshee  | 
may  l>e  cdlouml  with  various  oxides  ^ 
or  coloured  Halt.M,  in  onler  to  facilitate 
their  use   upon   thc«e  places  wliich  i 
should  be  sharply  markea  ;  lead  chro-  I 
mate  and  artificial  ultramarine  Uue  | 
are  well  united  f<>r  tlie  pnryvtse.  Re- 
sist vaniitihes  arc  al^u  used  tor  preserv-  | 
ing  the  reverse  parts  of  articles  which  * 
have  to  receive  the  gilding  only  on  the 
front.    When  the  operation  i«  hniHhed, 
the  resist  is  easily  removed  by  washing, 
first  with  essence  of  turpentine,  gaso- 
line, benzine,  or  benzole,  and  then  with 
alcohol  ;  when  l>enzole  is  iise<l,  it  in 
suthcient  to  wash  the  article  in  boiling 
water,  and  then  to  dry  it  in  warm 
saw-dust  of  fir-wood.    It  comes  out 
perfectly  clean.    Thi«  is  not  always 
the  case  with  rectified  tur{)eiitine,  and 
it  may  be  necessary  to  plunge  the 
object  into  a  hot  aUnline  lye,  then  to 
rinse  and  dry  it  in  warm  saw-dust. 

Oil  Gilding,  see  Wood. 

Or-molu. — This  ojiorHtion  consists 
in  amearii^f,  fay  means  of  a  V)rush,  the 
gilt  and  scrvtclj-bni,sho<l  oltjccts  with 
a  Ihin  paste  of  poUu<h  nitrate,  alum, 
and  iron  oxide,  which  have  been  well  i 
n^ied  and  ground  under  the  muller,  | 


and  to  which  haa  bean  added  a  solution 
of  saffron,  annatlOi  or  any  colouring 
8ul)8tanoe  aooordint^  to  the  hhnde 
desired.  If  the  gilding  is  strong  and 
thick,  the  objects  are  bsated  until  the 
previous  coating  curia  over  at  the 
approach  of  a  wet  finger.  If  the  gild- 
ing is  a  mere  film,  the  mixture  is 
simply  allowed  to  stand  upon  the 
articlea  for  a  few  minut  e.  In  either 
case,  the  whole  is  rapitiiy  wanhcd  in 
warm  water  holding  in  suspension  a 
osrtain  quantity  of  the  materials  for 
or-molu  ;  they  are  then  rapidly  dried, 
when  they  appear  of  u  darker  fhade  ; 
remove  any  portions  too  much  coloured, 
by  striking  them  vsrtwallty  witha brush 
having  long  bristles.  If  the  tint  does 
not  appear  satisfactory,  commence  the 
operation  ahneah,  after  washing  oti'  the 
or-molu  in  dUute  sulphuric  acid. 

Paint. — The  paint  must  first  be 
thfiroughly  dry.  The  letters  must  be 
written  on  the  paint  with  gold  size, 
sod  allowed  to  nt  a  little  dry,  or 
else  the  writing  mil  appear  dull.  Now 
pre8«  the  goM  leaf  on  the  size,  and 
rub  it  down  with  a  piece  of  cotton- 
wool. If  by  accident  there  is  more 
than  one  thickness  cl  gold  it  will 
appear  dull. 

Paper  -  hangings.  —  The  i>&n 
whttsh  is  to  show  the  gilt  is  first 
printed  in  common  size  mixed  with 
a  little  water  ;  wlien  <lry,  rollcii  up 
and  reprintetl  in  goUl  size,  and  as 
it  is  beuig  printed  the  piece  is  drawn 
out  from  tlie  trtl)le  into  a  trough,  tech- 
calle<l  a  drum,  and  then  the  metal, 
which  is  Chinese  bronze,  is  slightlpT 
laid  over  the  surface  and  the  drum  is 
tapped  underneath  with  a  common 
cane,  which  rntiscs  the  metal  t<»  adhere 
to  the  gold  size  ;  it  is  then  carefully 
drawn  out  of  the  drum  and  hung  up 
till  dry,  then  rolled  up ;  to  improve 
theappesirancc,  the  hangintrsarc  }>assed 
between  two  embobsing  rollers,  which 
give  the  smooth  finish. 

Picture  Frames.  —  The  wood 
moulding  is  maile  V»y  the  joiner  into 
12  ft.  lengths,  and  in  that  .state  it 
passes  into  the  hamls  of  the  gilder. 
He  first  givea  it  a  jniuing  of  hot 
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size  and  whiting,  called  thin  white.  | 
The  whitiriK  employeii  by  the  gUder  ia 
not  the  same  m  that  used  for  domestic  , 
purpoees,  but  is  finer  and  more  free  I 
from  grit.    The  size  eraploywl  is  pre- 
pared by  the  gilder  from  [parchment  or 
gloTe  cuttings.    The  cutiiugs  are  well 
washed  in  water,  and  then  boiled  in  a 
certain  quantity  of  clean  water,  until 
the  latter  has  a  particular  dej^rec  of 
adhesiveness,  which  can  oul^  be  deter* 
mined  by  experisnoe ;  this  is  then 
poured  off  into  a  dean  dtj  vessel,  and 
allowed  to  cool. 

When  about  to  be  used,  the  grease 
at  the  top  and  the  sediment  at  the 
bottom  are  cut  off  with  a  knife,  the 
size  is  melted  in  an  eivrthen  pipkin, 
%ad  a  small  quantity  of  hnely -powdered 
whiting  is  mixed  up  with  it.  When 
the  thm  white  is  dry,  all  holes  and 
irregularities  in  the  moulding'  arc  filled 
up  with  putty.  Thin  putty  is  nut  the  , 
same  as  that  employed  hy  the  glazier,  | 
but  consiflts  of  whiting  and  size  nnxe<l 
to  the  conBistence  of  putty.  When  the 

rtty  is  dry,  a  coating  of  thick  white  i 
on  with  a  brush.   This  thick  { 
white  diflbrs  from  the  thin  white  only  i 
in  having  a  larger  proportion  of  dry 
whiting  mixed  with  a  given  amount  of 
siae,  uie  oonsistenoe  attsined  being 
rather  thicker  than  tbit  of  oil  paint. 
When  the  first  thick  white  is  dry,  an- 
other is  laid  on  in  the  same  manner, 
and,  similarly,  a  third,  a  fourth,  and  a 
fifth,  are  laid  on,  all  about  eiiual  in 
thickness,  and  earh  one  l>eiiiLr  j>erfectly 
dry  before  the  next  is  apitlitxl. 

As  in  laying  on  this  large  body  of 
thick  wliite,  the  fine  Bijuaref,  hollows, 
and  fillets  would  be  liable  to  be  stopjied 
up  and  lose  all  tlieir  clearness  and 
sharpness,  opening  tools,  consisting  of 
orooks,  cUaels  and  gouges,  are  drawn 
along  the  fine  ynxrtr*  of  tho  moulding, 
wiiile  the  thick  wliite  is  stiii  wet ;  by 
which  means  the  forms  of  the  Tsrious 
niouMings  are  rcUiinetl.  This  is  still 
bettor  etlt'cted  })y  tlio  d-nililc  oywuintr 
whit«,  which  conHiats  of  two  thick  i 
whites ;  the  one  laid  on  almost  im- 
mediately  after  the  other,  by  wliich  a 
thick  soft  ooating  covers  the  moulding. 


Hard  stones,  shaped  to  the  forms  of  the 
moulding)*,  together  with  the  ojicning 
tools  before  described,  are  to  be  worked 
over  every  part  of  the  moulding,  by 
which  asperities  are  smoothed  down, 
depressions  fille<i  up,  and  e<lge8  brought 
up  nearly  to  their  required  sharpneas. 
In  this  state  the  whitmg  en  the  mould- 
ing is  ji--^  in.  thick.  It  is  now 
trimmon  at  the  liack  and  edges  by 
cutting  off  the  whiting  which  has 
flowed  over  from  the  frvnt,  iriliioh 
pepares  it  for  the  prooeos  of  smooth- 
mg.  This  is  done  by  means  of  pieces 
of  pumice  and  other  stones,  shaped  so 
as  to  fit  the  varnnis  parts  of  the 
moulding.  A  8jx)nge  or  soft  brush  is 
used  to  wet  the  moulding,  and  the 
stone  which  is  to  be  used,  being  like- 
wise wetted,  is  rubbed  or  worked  to 
and  fro  along  the  moulding  until  that 
part  is  perfectly  smooth.  Another 
stone,  fitting  a  ditlerent  part,  is  then 
used  in  the  same  way ;  and  eo  on, 
until  every  i>Hrt  of  the  length  and 
breadth  of  the  moulding  has  been 
w<n'ked  over  by  tlie  stones. 

The  moulding,  if  the  smoothing  has 
been  properly  i>crformed,  now  presents 
a  smoothness  of  surface  exceedintr,  and 
a  keenness  of  the  edge  ue^irly  equalling, 
that  which  the  moulding  preeented 
when  it  left  the  hands  of  the  joiner ; 
Vmt  this  must  be  attained  without 
rubbing  otif  too  much  of  the  whiting, 
since  the  whole  beau^  of  the  frmme 
mainly  depends  on  having  a  suffident 
body  or  foundation  of  wln'tiiig.  The 
brilliant  burnishing  on  frames  is,  iu  a 
peculiar  degree  dependent  on  the 
whiting  which  is  laid  on  the  wood, 
and  which,  if  deficientin  quantity,  can- 
not be  adequately  replaced  by  other 
means.  The  mouldmg,  being  tho- 
roughly dried  from  the  effects  of  the 
smoothing,  is  rubbed  down  with  fine 
glass-  or  saud-paper,  to  take  off  any 
little  asperities  that  mtw  remain,  a&d 
to  make  the  whole  perfectly  smooth. 
It  is  now  rsady  for  the  process  of  gold- 
suing. 

The  burnish  gold  siae  ussd  in  tfaie 

process  is  composed  of  ingredients  ex- 
ceediugly  opposite  in  their  nature,  subh 
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M  pipe-clay,  red  chalk,  black-lead, 
suet,  and  bullock-blood.  This  diver- 
nty  of  iugredieuts  is  intended  to  pro- 
dttoe  dtffiirent  eiSbeU ;  oub  mbstuioe 
helps  to  give  a  brilliancy  to  the  burnish, 
another  to  the  mellowness  and  smooth- 
nc8.s,  and  uo  on.  The  form  in  wliich 
ihe  gilder  parohaaeB  hit  buniisli  gold 
size  is  that  of  a  solid  rather  softer  than 
butter.  He  first  t»ikes  some  very  clcjir 
nzt,  boiled  purposed  to  a  smaller 
dfl|{rB6  of  strangtli  toui  tho  irfw  for 
thiok  white,  or,  if  already  boiled, 
weakened  by  water.  Tliis  nize  he  melts 
in  an  earthen  pipkin,  but  without 
mekins  it  rery  not,  and  then  mixes 
the  sold  size  witli  the  melted  sioj  by 
nn^iiH  of  a  clejin  Itrush,  much  in  the 
same  mauuer  as  a  painter  mixes  his  oil 
psint;  the  orasistenoe  to  be  about 
equal  to  that  of  cream. 

It  is  a  source  of  Home  confusion  tlvat 
the  same  term,  burnish  ^old  size,  is 
applied  to  this  creamy  liqmd,  as  to  the 
thieker  substanoe  from  which  it  is 
prepared  ;  it  is  necewary  to  say  mi.xe<l 
gold  sise,  or  unmixed  gold  size,  in 
order  to  indksate  which  is  meant. 
This  gold  sise  is  hud  on  the  moulding 
either  with  a  very  soft  liog-lmir  brush, 
or  by  a  lai^  camel-hair  pencil,  hxed 
in  a  swan  quiU.  The  gold  nie  must 
be  barely  warm,  and  must  be  laid  on 
with  great  care  so  ha  to  leave  it  equally 
thick  in  every  part,  and  obliterate  the 
msriui  of  the  brush ;  upon  the  due 
observance  of  a  medium  between  hot 
and  cold,  strong  and  weak,  and  thick 
and  thin,  in  the  gold  size  laid  on,  de- 
pends much  of  the  beauty  of  the 
moulding  when  gilt.  From  4  to  8  coats 
of  this  gold  size  arc  laid  on  the  mould- 
ing, each  one  being  perfectly  dried 
Imore  the  next  is  applied.  A.  soft, 
partially  worn  piece  of  glass-pap^  is 
occasionally  use<i ,  ti>  take  off  any  rouc^- 
ness  that  may  exist. 

When  a  simcient  body  of  gold  sise 
is  laid  on,  it  is  carefully  washed  with 
olean  water,  a  soft  hjk^tiitc.  mu\  .i  piece 
ci  Unen  rag.  This  mu^st  be  dune  with 
attention  to  the  soft  edges,  which  are 
▼ery  likely  to  lose  the  whole  of  their 
gold  sise  care  is  not  used  i  the  object 


ia  to  produce  a  perfectly  smooth  sur- 
fiice,  especially  m  tho.sc  j>arts  which 
are  to  be  matt  gold.  The  test  of  good 
work  is  to  nro&oe  the  smoothest  sur- 
face  with  tne  least  loss  of  gold  nize. 
Wlien  the  moulding  is  partially  dry 
from  this  process,  the  matt  parts  are 
polished  with  a  pieoe  of  woolkn  doth, 

I  and  the  parts  to  be  burnished  receiTe 
another  coatin^^  of  |rol<l  size,  laid  on  as 
smootldy  as  possible.  The  piece  of 
moulduig  which  is  to  be  gilt  is  laid 

I  along  the  bendi  with  one  end  higher 

I  than  the  other  ;  and  as  the  widtli  of 
the  moulding  is  broken  up  into  several 
divisions,  such  as  hollows  and  squares, 
it  would  be  impossible  to  make  a  leaf 
of  ^rold  Ijend  into  all  the  various  parts 
without  breaking. 

The  gilder  leama  by  experience  how 
many  separate  lays,  as  they  ars  called, 
of  gold  will  lie  re']uired  to  cover  the 
width  of  the  moulding  without  the 
breaking  of  Uie  gold  into  irregular 
fractures  called  spicnr-legs.  In  general, 
a  deep  hollow,  or  a  depres.sed  f*«]U!\re, 

I  cannot  be  gilt  at  one  lay,  but  must  be 

I  covered  with  two  strips  of  gold,  laid 
side  by  side  and  meetiiiK  at  the  centre 
of  the  de|)re8>*ion,  ^^'llfM^  the  gilder 
has  made  his  decision  as  to  the  number 
of  lays  that  will  be  required,  he  sdecte 

I  one  lay,  an<l  procee<l»<  with  it  through 

!  the  whole  length  of  the  mouhling 
before  he  b^us  another  portion  of 
the  width. 

If  the  neceesary  lay  be  about  ]  or 
I  in.  wide,  he  nits  the  loaf  \\hich  is 
spread  out  on  liis  cushion  into  4  stripe  ; 

I  ii  it  be  about  1  in.  wide,  he  cuts  the 
leivf  into  fei,ailating  the  division  of 
the  leaf  of  gohl  acconling  to  the  width 

.  of  the  lay.  It  is  not  often  that  a 
krger  pieoe  than  half  a  leaf  is  used  at 
once.  The  gilder  has  at  hand  a  pan 
with  clean  water,  and  '2  or  3  camel- 
hair  pencils  of  dilferent  sizes.  With 
one  of  these  pencils  he  wets  a  few 
inches  of  that  part  of  the  moulding 
which  is  to  form  his  firnt  lay.  taking 
care  not  to  wet  much  beyond  tiiat  lay. 

,  The  water  is  to  be  allowed  to  remam 
pretty  full  on  the  surface,  after  some 
of  it  has  been  imbibed  by  the  gold 
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size.  The  gilder  then  takes  his  tip  in 
his  riRht  hniul,  and  Inys  it  on  the  slip 
of  gold,  which  slightly  adheres  to  the 
hairs ;  whence  he  plaoee  it  en  tlie 
moulding,  with  particular  attention 
to  itraightncHS  of  direction.  It  fre- 
quentlv  happens  that  the  hairs  of  the 
Up  will  not  take  up  the  gold ;  in  eudh 
case  it  i.n  usual  to  rub  tli<'  Imirs  between 
the  cheek  and  the  pjUin  of  the  Imnd, 
by  wliich  their  power  of  taking  up  the 
gold  is  iucreasea. 

When  the  gold  is  Ud  on  it  is  blown 
forcibly,  to  expel  aH  nmch  of  the  water 
as  possible  from  beneath  it,  the  dry 
camel-hair  pencil  being  ueed  to  press 
down  any  parte  which  fail  to  adhere. 
Anotljer  |K>rtion  is  then  wette<l,  and 
another  piece  Laid  on,  lapping  about 
lin.  over  the  end  of  the ronner piece. 
Thus  the  gilder  pnxjeeds,  piece  after 
piece,  until  the  oiu;  luy  i-<  farn«Ml  down 
the  whole  length  of  the  moulding  ;  he 
then  proceeds  with  another  ky  joining 
thefonner.  In  doing  this  he  has  to  ob> 
Hcrve  that  the  water  u\n>*t  l>e  made  to 
How  a  little  over  the  edge  of  the  former 
lay,  but  not  so  as  to  wash  it  up,  or 
break  away  the  edge ;  the  second  lay 
muHt  lap  ii  little  over  the  first,  and 
therefore  the  water  must  likewise  ex- 
tend over  the  first  lay.  Thus  he  pro- 
ceeds with  all  tbe  lays  into  which  he 
has  found  it  iHH('-^r<^nv  to  divide  the 
wi<lth  of  the  moulding  ;  every  piece, 
lengthwise,  lapping  over  the  piece 
previouflly  put  on,  and  every  lay  hipping 
over  the  previous  ky.  The  moulding 
is  then  not  awide  to  dry.  There  is  a 
pwticuliu-  state  or  decree  of  dryness, 
lEnown  only  hy  expenenoe,  in  which 
the  moulding  i.-^  in  a  fit  state  for  bur- 
nishing. Tlie  burnishers  used  by  the 
gilder  are  either  of  flint  or  agate, 
generally  the  former  ;  the  steel  bum- 
ishcTH  employ. -d  by  the  jeweller  would 
not  <lo  for  the  gilder. 

Burnishers  of  different  forms  and 
ateea  must  be  employed,  in  order  to 
adapt  them  t(»  the  fsirt  of  tho  work 
which  M  l>eing  burnishcil  ;  they  are 
generally  crooked  or  curve<l  near  the 
end.  When  tbe  bumiflbitig  in  dcme, 
those  parts  which  have  not  been  burn- 


ished are  weak  sixed,  that  is,  they 
\vottt»d  with  wrtt^T  in  wiiirb  a  wry 
little  clear  piece  of  size  has  been  melted  j 
this  helpa  to  aeoure  the  gold.  When 
dry,  the  gold  is  wiped  carefnUy  with 
a  piece  of  noft  cr)tton-wool,  to  remove 
I  rough  or  ragged  edges  of  gold  ;  and 
I  there  are  now  viaible  a  numMr  of  little 
breaks,  hole«,  and  faulty  places  in  the 
gildin'4,  arising  from  tbe  impossibility 
of  layiiig  on  the  gold  quite  soundly 
and  perfectly.  TheN  defective  parta 
are  mpaired  by  tlie  pmoewol  faulting, 
whii  li  conHirtts  of  cutting  up  a  leaf  of 
gold  into  small  piei'cs  an<l  laying  them 
on  tlieCMilty  places,  pi-e\iously  wetted, 
with  a  camel-hair  pencil.  If  the  de- 
fective part  is  on  the  Vmmirth,  it  i« 
necessary  to  be  careful  not  to  wet  any 
part  bat  what  is  to  be  eovewd  by  toe 
gold,  as  it  will  stain  the  bunuahedgold. 

When  tb««  faulting  is  ilry.  the  t!;old 
is  a^iu  carefully  wipe^l,  and  finally 
wetted  with  flnishing  siae.  This  is 
dear  riie  of  a  certain  degree  of  strength, 
laid  on  the  matt  jmrts  with  a  pencil, 
and  completes  the  process  of  gilding. 
When  a  gUMi  Irame  is  to  be  gilt,  the 
joiner's  work  is  generally  quite  com- 
pleted Itefore  the  gilder  Ixxins,  and 
great  care  in  required  in  whiting  such 
names,  to  prevent  filling  up  the  cornere 
with  whiting,  and  giving  them  »  cl  u  n  i  s  y 
apppearance.  For  this  purpose,  nuxlel  - 
hng  tools,  such  as  chisels,  gouges,  and 
erookfl,  are  need  to  dear  out  the  oomera 
from  time  to  time,  and  pi'eeei'vc  tbe 
original  sharpneii  and  deamma  of  the 
several  parts. 

ComptmHon  far  Pieture  •  Frame 
MwildiiufK. — {(i)  The  following  is  used 
by  gilders  :  Mix  14  lb.  glue,  7  lb. 
rosin,  ^  lb.  pitch,  2\  pints  linseeil-oil, 
5  pints  water,  more  or  lees  according 
to  the  quiintity  re(juire<1.  Boil  the 
whole  t-otrelher.  well  htirring  until 
dissolvol,  iuld  as  much  whiting  as 
will  render  it  of  a  hard  consistency, 
then  press  it  mU)  the  mould,  which  has 
U-eii  pj-eviotinly  oile«l  \sitb  sweet  oil. 
No  u)ore  shouUl  be  mixed  thiui  can  be 
I  used  before  it  t«comee  sensibly  hard, 
'  as  it  will  ix^iuire  steaming  before  it 
can  be  uaed  again. 
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(6)  Make  a  very  clear  giuo  with  3 
Dttrto  Flanders  glue  and  1  nurt  fnnglaM 
oj  diMoIviDg  the  t>vu  kinds  separately 
in  a  large  «iuAntity  of  water,  and  mix 
them  together,  after  they  have  been 
strained  through  »  piece  of  fine  linen 
to  8e[)arate  the  parts  which  could  not 
be  dissolve*!.  The  <|UHiitity  of  water 
cannot  be  hxed,  because  all  kinds  of 
glue  are  not  homogeneous,  so  that 
some  re<iuire  more  than  others.  Tlie 
|>n>{>er  strength  may  be  found  by  suf- 
fering the  glue  to  become  perfectly 
edd;  it  must  then  hardy  form  a  jelly. 
The  gluf  is  gently  heatetl,  then  mixe*l 
with  siiw-duat  sift^Nl  tlmmgh  a  fine 
sieve.  The  moulds  ai-e  tlien  oiled  with 
nut  ofl,  and  the  mixture  is  pi^essed 
into  the  mould,  covered  with  a  weighted 
boajxl,  ami  then  set  to  dry  near  a 
Stove.  When  the  moulding  is  dry,  it 
can  he  trimmed* 

Bumithed  Gilt  Pranus.  —  When 
new  burnished  gilding  re«juires  var- 
nishing, white  hard  spirit- varnish  is 
used,  or  yellovr  gold  laoauer.  Old 
humished  work  muat  be  cleane<l  with 
great  win'.  Fir-^t  remove  the  dust 
with  a  baiiger-luiii  brush  ;  afterwards 
elean  the  gflding  by  paasing  a  clean 
sponge  dipped  in  gin  and  water,  lightly 
over  the  .surfjice,  wiping  oft'  the  mois- 
ture with  a  very  soft  dry  sponge  or 
■ilk  haodkeroliief ;  then  apply  the 
varnish,  and  finish. 

CUanirtfj  (tilt  Frarufx. — rjilt  fmnies 
may  be  cleaned  by  simply  washing 
them  with  a  small  sponge,  wet  with 
urine,  hot  spirits  of  wine,  or  oil  of 
turpentine,  not  too  wet,  but  sufficiently 
to  take  off  the  dirt  and  fly  marks. 
Thev  should  not  be  afterwards  wiped, 
but  left  to  dry  of  themselves. 

Various  meth<Kl«  are  employed  by 
painters  and  gilders  to  clean  old  {pit 
woric.  Some  wash  thevrork  well  with 
a  brush  or  sponge,  which  is  sufficient 
in  cases  where  the  ground  is  firm,  luinl, 
and  of  a  metallic  colour  ;  but  where 
the  grounds  are  abeorbent,  with  gold 
letters,  simply  washing  with  water  is 
in  t!:»Mii'nil  iii>^tifficient.  In  wuch  cas«?.H, 
emplo\  an  uikaline  lye,  made  by  dis- 
solving  2  oz.  pearlash  in  3  pints  water  ; 


then  wet  the  wtirk  over  with  a  brush  or 
sponge  dipped  in  the  lye  ;  let  it  remain 
some  time,  aft«rwanls,  with  the  sponge 
'  and  clean  water,  wasli  offn  |i»irt  to  Bee 
I  if  the  surface  or  gilding  is  properly 
{  clean,  when  it  must  be  thoroughly 
I  washed  witli  ))lenty  of  pure  water,  and 
\vi|)t»d  dry  with  a  soft  cloth  or  silk 
:  iiandkerchief .    Oil  of  vitriol  and  water 
mixed  until  its  acidity  is  equsl  to  thai 
I  of  vinegar,  is  very  cleansing,  but  re- 
f|uires  consitlerablc  [)ractice  to  apply  it 
.  equally  to  the  work,  and  it  must  not 
I  remain  on  too  long,  otherwise  it  will 
not  onlv  remove  the  dirt,  but  also  the 
paint  and  gilding  ;  it  re<iuires  to  be  used 
j  with  caution,  fnx^uently  applying  the 
I  sponge  and  clean  water,  in  order  to  dis- 
cover whether  the  surface  is  clean. 
When  it  in  well  washed  and  wiped  dry, 
let  the  work  stand  to  dry,  and  after- 
wards  apply  one  or  two  coats  of  copal 
varnish.    In  revamishing  old  work  ex- 
pOfH*d  to  the  weather,  it  is  l>e}«t  to  clean 
I  it  over-night,  and  if  the  weather  is  fine 
I  next  morning,  and  no  appearance  of 
rain,  high  wind,  or  dust,  apply  the 
vaniish  about  sunrise,  when  the  warmth 
of  the  sun  will  cause  it  to  ilow,  set, 
and  dry  quickly  and  hard. 

Re-gilding  Frames.— (a)  Take  a 
springe  and  some  clean  A^'ater,  and 
wash  the  frame  well ;  let  it  dry  ;  pro- 
cure some  Water-gold  riie ;  makesome 
thin  size  fipom  diy  hide  or  parchment ; 
mix  enough  warm  with  the  gold  mi/e 
1  to  enable  you  to  work  it  on  the  frame 
with  a  camel-hair  brush ;  give  it  two 
I  coats  ;  when  dry,  rub  it  over  with  a 
piece  of  fine  sand-paper;  it  will  thCD 
be  ready  for  gilding. 

(6)  Brush  off  the  dust,  then  take  a 
sponge  or  soft  flannel  and  damp  it  in 
spirits  of  wine,  or  turpentine,  and 
clean  off  all  dirt  and  grease.  After- 
wards apply  a  coat  df  thin  patent 
knotting,  or  use  some  clean  shellao 
dissolveil  in  mcthylAted  spirits.  Af)}ily 
I  it  thin  with  a  camel-hair  brush.  This 
will  diy  in  about  ^  hour  and  be  quite 
rea<ly  for  laying  on  the  gold  siie,  and 
'  applying  the  gold  leaf  in  the  usual 
I  way. 

1    (c)  The  tools  required  for  the  job 
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are  the  following  :  a  pint  basin  with  a  I 
lip,  two  mcxierate  sponges,  and  two 
small  finger  Bponges,  three  Btc'hes,  one 
flMt,  \  in.  wide,  one  round  ^  in.,  and 
one  I  in.  or  J  in.,  round.    We  will 
count  these  three  one  set,  for  sizing. 
You  will  want  another  set  for  whiting, 
anothflr  for  claying,  one  fitch  for  skew-  \ 
inp,  one  small  sasli  tool  for  washing 
off,  and  one  alx)ut  1  in.  diameter  for 
duster  ;  a  gilders'  cushion,  a  gilders' 
tip,  a  ounel-hair  dabber,  ft  gOdoni* 
knife,  some  fat  pipe-clay,  some  pre- 
pared whiting,  some   pluinVnigo,  oil 
gold  size,  crystal  size,  or  parchment 
euttings  to  malM  aome,  two  agate 
burnishers,  one  round,  alwut  the  dia- 
meter of  a  goose  quill,  and  one  oval, 
larger,  or  about  double  the  above  on  the 
braid  part,  and  •ome  composition  made 
of  glue,  whiting,  and  linseed-oil.  The 
picture  Uiken  from  the  frame,  du.'*t 
well,  and  prucoed  to  wat^h  off  with  i 
doMi  natflr,  not  letting  your  bruah  | 
hold  too  much,  to  make  your  work  too 
.wet.    When  washed  off  let  stand  by 
for  some  time  to  get  dry  and  steady.  , 
Now  ia  your  tune  to  make  all  oma- 
mental  work  good,  or  repairs.  ' 

To  work  the  compo  you  will  need 
two  pieces  of  brass  wire,  one  about 
I  in.  and  one  about  -I  in.  full,  bent  in  I 
the  sliapo  of  an  /,  the  ends  being  flat-  ' 
tened  to  form  a  kind  of  trowel  in  minia- 
ture, such  as  used  by  artists  in  clay  < 
modelling.   Ibke  Tour  oimipo  wann, 
and  work  it  well,  that  it  may  not  work  | 
lumpy.    Having  some  hot  glue,  dab 
some  upon  the  sore  place,  press  your 
compo  up<m  it ;  in  a  few  mmutes  you 
may  proceed  to  shape  it  to  correspond 
to  the  rest  of  pattern.     Having  made  j 
all  things  ship-shape,  that  which  is  to  . 
be  matt,  i.e.  the  bottom  of  design,  ia  I 
to  be  laid  down  with  gold  size  very  j 
aparingly,  and  after  that  has  been 
gilded,  if  the  prominent  parts  or  that 
which  ia  in  relief  ia  to  be  Dumiahed,  ia 
to  be  Bize<l  and  clayed  f  then,  after 
being  allowwi  to  dry,  give  anothorroat 
of  weak  size  ;  this  is  allowed  to  dry.  i 
When  you  are  about  to  lay  the  gold  on,  | 
wet  the  Burfm-e  with  clean  water. 

Oil  gold  aiae  will  take  2~6  hours 


before  it  will  V>e  fit  to  receive  the  gold, 
and  will  de|ieud,  in  a  great  niea-Mure, 
upon  the  weather.    This  oil  gold  size  is 
composed  of  prepared  linaeea<oil,  Tary 
finely  gn)und  litharge,  and  .stone  ochre. 
The  cushion -knife  and  tip  can  be  dis- 
pensed with,  although  these  and  the 
dabbo-  are  all  held  in  the  hands  when 
laying  on  the  gold  by  the  profes.'^ional. 
The  cushion  is  a  boarti  about  the  di- 
mensions of  a  half-sheet  of  note-paper, 
the  back  half  of  which  is  walled  around 
with  a  piei^e  of  piirchment  about  2J  in. 
high  ;  the  tioorof  the  cushion  i?*  wash- 
leather,  as  it  is  usually  called,  prepared 
with  red  chalk  ;  on  the  under  side  is  a 
l«x)p  to  tilkc  the  thuml»  of  the  left  hand, 
the  htXKleti  or  wallet!  part  projecting 
over  back  of  the  liand,  the  fingers  being 
curied.    The  tip  is  plaeed  between 
the  second  and  third  finger,  and  the 
knife  l»etvveen  the  little  linger  and  next, 
and  the  dabber  between  the  forefinger 
and  thumb.    He  takea  a  bode  of  gold 
and  shakes  out  three  or  four  leaves  into 
t  he  IhmkI — f)ell-mell  as  it  would  .'^eem  to 
the  uninitiated,  places  the  book  down 
inaaafe  place,  tttea  the  l^nife  and  picks 
up  one  of  the  leaves  and  tosses  it  aSout, 
gives  it  a  puff  of  jvir  fn.»m  his  lipa, 
and  there  it  is  spread  out  u^n  the 
ouahion  without  a  wrinkle  in  it.  He 
then  proceeds  to  carve  it  up  into  the 
shajw  or  size  pieces  that  he  sees  most 
couvcuieut  to  cover  his  job.    He  then 
retuma  Uie  knife  to  its  proper  place, 
and  takes  the  tip,  whwh  is  some  long 
l»ulgt'r-hair  lietween  some  card  for  a 
handle.    He  whisks  the  tip  over  the 
hairupon  hia  head  ordownhiawhiaken, 
and  applies  it  to  a  piece  of  the  leal  gold  ; 
it  instantly  picks  it  up  like  a  magnet. 
By  these  means  he  conveys  and  depoeita 
the  g(dd  where  required,  replaoee  the 
tip,  and  takes  the  (Libber  and  dabs  it 
down.    Some  will  dal>  with  the  dabber 
between  the  little  finger  and  next  upon 
the  ru^t  hand  with  the  dabbing  pari 
otttaide,  and  will  pick  up  and  dw  and 
cover  a  frame  in  a  fow  seconds. 

After  covering  (see  that  it  is  all 
covered),  let  atand  for  an  hour  or  two, 
an«l  skew  off.  That  is  done  by  thn 
akewing'fitch  ;  the  tool  ia  held  betweeo 
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Uw  Urainb  and  forefinger  of  right  hftnd, 
and  prM«e<l  lightly  down  upon  the 
gold,  and  a  slight  skewing  or  twisting 
Mtion  it  gim  to  it,  and  the  fine  gold 
or  pounce  liberated  by  the  action  is 
skewed  by  the  same  action  into  the 
intentices  and  angles  of  the  pattern 
thftt  the  debber  could  not  get  «L 
Contintte  this  action  \«ith  the  powder 
under  your  brush,  until  you  have  gone 
around  your  frame ;  then  skew  your 
gold  powder  off  on  to  e  highly  glazed 
piece  of  pepir  end  pmerve. 

When  you  commence  gilding,  the 
bcHi  plan  is  to  spread  a  sheet  of  mauilla 
pper  under  your  woric — ^thit  ia  e  very 
nj^ily  i^eaed  peper  of  a  whitey -brown 
hue,  and  very  tough  ;  the  parts  to  be 
burnished  should  have  at  least  two 
ooeta  of  die  end  whiting  and  of  clay 
before  gold  is  laid  on.  Now  for  the 
dead  and  burnished  work.  Having 
washed  and  repaired  mitres,  etc.,  and 
eet  eeide  to  eteadj  or  dry,  h«ve  eome 
Ho.  1  ghee-neper  end  rub  down  with 
finger  or  cork  rubl)or.  Give  one  coat 
of  parchment  size  and  whiting ;  the  size 
muet  not  be  too  tluok  or  thin,  eo  that 
it  will  not  congeel  et  the  ordineiy  tern- 
perature  of  the  room  or  atmosphere. 
But  the  test  of  the  thumb  and  finger  is 
the  beet  criterion  to  go  by  ;  if  too 
tliiok,  ^our  waA  will  peel  off  when 
placed  m  n  warm  room,  or  on  a  hot 
summer  dey.  If  new  work,  a  coat  of 
week  aiee  flnt,  next  whiting  and  nxe ; 
let  diy  and  rub  down.  A  eecond  coat, 
dijand  rub  down,  then  a  e<«it  <»f  duy, 
then  rub  down  and  go  over  with  weak 
dee,  end  eet  by  to  dry.  When  dry, 
see  that  there  are  no  creeke  or  chance 
of  itH  fKiH'Hiig  otf.  Then  go  over  with 
clean  water  and  soft  brush  sli|$htly 
dunp,  lav  the  gold  on  immediately 
alter,  enddab  donen.  Let  stand  by  to 
dry.  The  f!at  remaining  i\eiu\,  tlie 
hcdlow  or  bead  may  be  buniished. 
TfcHB  bumiihefe  here  mentioned  are 
curved  like  a  hom  eo  thet  you  can  get 
into  a  hollow,  a  quirk,  or  over  a  bead. 
When  completed  so  far,  you  may  either 
eiee  or  feniieh. 

It  ia  neual  to  size  matt  end  omep 
mented  woik,  and  dead  upon  oouk* 


ings.  It  is  a  great  protection  against 
dust.  If  not  sizetl,  it  would  f»oon  be 
smothered  in  dust,  and  no  (hireling  or 
washing  would  remove  it  or  improve  it. 
Now  for  sizing  :  Take  a  dove  of  garlic 
about  as  thick  aa  a  quill,  and  finely 
grind  it  up  with  a  little  water.  Mix 
with  a  couple  of  table-epoonfoli^  let 
settle  and  filter.  Dissolve  siie  m  it 
and  apply.  This  will  lay  the  rough 
surface  and  is  said  to  protect  it  from 
that  nuiaence,  fly-aoils ;  but  If  yon 
would  like  to  varnish  that,  you  may 
remove  the  fly-soils  with  impunity. 
Take  }  os.  gum-sandarach  to  |  pint 
good  spiiita  of  wine,  end  in  another 
email  phial  (about  1  ce.)jint  one 
pennyworth  of  aaffron.  When  the 
j  former  ia  dissolved  and  settled  clear, 
I  pour  off,  end  add  eome  few  drqie  of 
j  safi&on  until  of  the  desired  colour ;  go 
over  the  gold  ^vith  a  coat  of  very  weak 
,  size,  and,  when  diy,  \'amiBh  and  turn 
updde-down  to  dry  free  from  duet^ 
To  mehe  the  oil  gold  size — take,  aay, 
1  lb.  white-lead  and  red-l^d,  mix, 
with  I  pint  good  raw  linseed-oU,  add 
about  a  gill  ofooiling  water  to  it ;  when 
well  mixed  up  let  stand  for  a  day,  thai 
add  an«)ther  |  pint  oil  and  well  stir  up 
twice  a  day  (moruiuK  and  night),  and 
in  a  few  days  you  friJl  have  »  beauti* 
fully  clear  fat  oil,  almoet  ocdourless  ; 
this  must  be  mixed  or  ground  up  with 
stone  ochre  and  litharge,  not  as  a  paint 
but  ee  a  etain,  and  to  rander  it  ricca- 
tive ;  thia  may,  when  prepared,  be 
kept  some  considerable  tinu*,  withdut 
drying,  in  a  jar  or  gallipot,  if  covered 
with  a  piece  of  paper,  dressing  the  top 
,  with  oil,  but  it  will  diy  in  a  very  little 
tinie  when  put  on  vory  thin,  as  for 
j  gildiug,  subject  to  the  state  of  the 
I  weather.  It  mav  be  reedy  in  1  hour, 
and  may  not  be  fit  in  6  hours.  De^l^ 
extm  deep,  goldii*  U3e«l  for  tlif  purpose. 
If  you  prepare  your  own  whiting,  it 
muet  be  well  waahed,  and  remain  to 
I  allow  the  coarse  to  settle  a  few  aeconda, 
'  and  then  decantt?<l  into  another  jar  to 
settle  ;  finally,  make  a  tray  of  a  square 
of  Uotting*paper  jnnch  up  the  comere, 
end  put  upon  a  JSath-bnck  ;  oour  the 
water  off  aa  far  you  can,  and  tne  thick 
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into  the  tray.  The  brick  aod  paper 
will  Boon  ahaorb  the  water,  and  your 

whitinp,  after  thr  fKijKT  covers  are 
taken  otr,  will  be  free  from  Krit,  and 
may  be  placed  in  a  jar  or  botUe  fit  for 
me.  Tour  plumb^  must  be  sen  ed 
the  aame,  ami  your  clay,  and  ab<iut 
2  per  cent,  plumbago  ia  mixed  and 
ifined  irith  your  clay,  after  being 
mdied  separate,  and  your  clay  is  fit 
for  use.  By  the  Buth-V»nrk  the  liquor 
is  absorbed  very  reailiiy,  and  prepara- 
tions of  this  kind,  and  precipitates, 
filters,  etc.,  reduced  to  a  minimum  of 
trouble.  Your  spniges  you  will  find 
use  for  in  case  of  awampiug. 

Retnrtr for  Gilded  Frames. — Take  1 
oz.  of  chloride  of  potauh  or  Boda  and 
mix  it  well  into  3  oz.  of  white  of  e^g. 
Qo  over  the  gilded  surface  with  this  and 
a  Tery  good  result  will  be  obtained. 

Plaster  of  Paris.— This  needs  3 
or  4  coats  of  boiled  linRec<l-oil  laid  on 
at  intervals  of  24  hours,  fulloweil  by  a 
water  size  containing  finely  groun<l  yel- 
low ochre  for  delicate  work,  or  a  c(>at 
of  japanners'  size  and  yellow  ochre  fur 
coarser  work  ;  the  gold  sise  and  leaf 
follow  when  this  is  diry. 

Pottery.  —  An  air-tight  kiln  is 
required,  which  must  l^e  liine-wii.s}i{Kl 
every  time  it  is  used.  On  a  small 
scale  a  retort  would  do  well,  made 
of  Stourbridge  day,  and  fixed  in 
brickwork,  with  .u'ccsr  for  drawing 
trials,  bits  of  pitcher  with  a  little  gold 
on,  drawn  with  tongs.  Take  J  os. 
brown  gold,  ^  oz.  quickHilver,  10  gr. 
tin,  10  ^r.  white-lead,  well  {vouiid 
together  in  Wedgwood  mortar  aiul 
pestle.  Then  grind  on  glass  slab  and 
muller,  with  a  few  drops  of  water,  lor 
several  hourn  ;  add  ,i  dr<^)  of  water  ixa 
it  dries,  then  ri'fK'ut  in  tur|3entiue, 
leaving  it  about  the  connistcncy  of 
crsam.  It  is  then  ready  for  use,  or  if 
kept  for  a  day  or  two  it  will  work 
better  ;  it  is  laid  on  with  a  camel-hair 
pencil.  Tliiu  it  with  turpentine,  as  it 
soon  dries,  and  should  be  kept  covered 
when  not  in  use.  A  little  fat  oil  is 
addeil  to  make  it  work  l>ettcr.  To 
make  fat  oil,  evaporate  turpentine  to 
the  cooristenqr  of  treacle. 


Siffiis  or  AMcia  Lettering:.— 
The  following  method  is  adapted  for 

Working  iji  the  ojw»n  air,  when  the 
ordinary  process  with  the  cushion  is 
rendered  difBeult  if  tiiere  is  much 
wind  to  blow  the  gold  leaf  Alx)ut. 
Take  a  sheet  of  tissue  paper  and  rub  it 
over  on  one  side  ou^  with  a  piece  of 
white  wax.  Hiis  s&oidd  be  mbbed 
rather  briskly  over  the  suifRce  of  the 
tissue  paper,  place<l  on  sninething  flat, 
so  that  the  wax  is  spread  evenly 
throughout.  The  paper  which  has 
thus  been  rubbed  will  possess  a  certain 
sticky  quality,  scnrt-ely  perceptible  to 
the  touch,  but  suihcient  to  cause  the 
gold  leaf  to  adhere  to  it. 

Aftsr  a  whole  sheet  of  paper  has 
been  waxed  as  descrilie<l,  it  should 
cut  into  squares  a  little  laiver  than 
the  leaves  of  the  ho6k  of  gold.  The 
gold  leaf  Uiok  must  be  opened  and  the 
x^'axed  sitle  of  the  tissue  paper  gently 
,  pressed  upon  the  gold 'leaf  with  the 
!  hand.  On  removing  the  pajier  the 
gold  leaf  will  ]>e  found  attached  to  it» 
The  gold  leaf  ^•eiiit;  thus  «etmre<l  upon 
the  waxed  paner,  is  readp'  for  use.  It 
is  evident  that  the  difficulty  expe> 
rienced  through  the  thinness  of  the 
j^'old  is  Viy  this  meatistoa  threat  extent 
overcome.  The  tissue  paper  may  be 
used  over  and  over  again. 

It  is  supposed  that  the  letters  to  he 
gilde<l  havo  Ix^en  written  in  the  most 
suitable  material,  and  that  they  are 
ready  to  receive  the  gold  leaf.  Take 
up  the  tissue  paper  and  place  it  with 
th<^  gilde<l  side  to  the  letters,  and 
having  rubbetl  the  back  lightly  with 
the  hand,  the  gold  vrill  come  oflf  the 
paper  and  adhere  firmly  to  the  mordant 
with  which  the  lettering  has  l^n 
written.  By  this  method  very  little 
gold  is  ^'asted,  as  the  tissue  paper 
being  semi-transparent,  the  gola  leef 
shows  through  it,  and  the  ojierator 
can  see  where  any  portion  of  the  gold 
adheres  to  the  paper,  and  can  accord- 
ingly place  it  on  such  portions  of  the 
work  as  it  will  best  fit  without  an 
undue  number  of  joinings,  though  by 
this  process,  if  the  gold  leaf  is  good, 
not  the  slightest  trsoe  of  joining  is 
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diweniiltlc,  Tlio  ^'oM  leuf  hIuhiM  Ik? 
geuUy  dabbed  over  with  a  pad  of 
cotton-wool,  which  wffl  smooth  the 
mrfioe  of  the  gilt,  and  remove  aU 
iuperfluouH  |)it*oes  of  j^old  knf. 

Ajb  a  uewiy-uaiutcd  surface  in  nticky, 
if  the  gold  leaf  were  to  be  applied  to  j 
it,  it  wuulil  adhere  to  partn  of  the  j 
groun<l  colour  wheif  tlie  inurdant  hail 
aot  touched,  and  where  the  gold  was  ; 
ngt  nquired.  It  ie  needful,  tberefore, 
before  the  letters  or  parts  to  be  gOded 
are  miirktMl  out,  that  the  newly  • 
painted  liurface  should  be  dabbed  over 
lightly  with  dry  whiting;  but  cere 
■houM  be  Uikun  that  the  l6o8e  parti- 
cla«t  arp  dusted  off  by  the  gentle  ap- 
plication of  a  silk  haudkerchief.  If 
the  groimd  Ie  dark,  this  pouncing  will 
BO  far  lighten  it,  that  we  gilder  will 
be  able  \o  distinguish  any  linos  ho  may 
make  with  size,  as  the  size  will  restore 
the  ground  to  ite  original  colour.  But 
if  the  ground  is  light,  the  pouncing 
will  not  have  thin  effect,  and  it  l»e-  ' 
Oomes  uecesaarv  to  mix  some  kind  of 
colour  with  the  aiee  to  enable  the 
gilder  to  make  certain  that  he  has  tho- 
roughly oorered  the  portion  to  be 
gilded. 

For  pouncing,  put  some  powdered 

whiting  in  a  small  linen  bag,  lie,  it  up 
tightly,  and  gently  dab  it  over  the 
parts  to  be  pounced.  The  whiting  ia 
ramored  fmn  the  ground  after  the 
gold  leaf  is  applied,  by  means  of  n  damp 
chamois  leather.  The  mordantH  for 
gilding  are  of  ditfereut  kinds.  Picture- 
name  gildere  generally  nae  gilders' 
aise,  made  of  fat  oQ,  in  which  yellow 
ochre  has  l^een  ground.  This  is  a  good  ' 
material  for  the  sisn^writer,  but  it  is 
too  thick  for  genenu  adoption,  especi- 
ally in  cold  weather,  when  it  is  un- 
nmnagejible  with  the  sable  pencil.  In 
hot  weather,  however,  it  is  not  ao 
thick,  and  may  often  be  ttaed'with 
ad'vantage.  Tl>e  gold  leaf  must  not 
be  applied  to  this  n'v/Ai  for  at  leswt  *21 
hours  after  its  application,  and  it  will 
remain  tackv  for  2-8  days.  When 
the  gilding  has  to  be  finished  more  j 
rapi<lly,  jajKuiners'  gold  size  is  geiirnill y  | 
employed.    The  gold  leaf  may  be  laid  j 


on  this  in  a)»r>ut  It  hour  after  its  a|^iti« 
cation,  as  it  driet«  very  rabidly. 

Sometimes  the  gilder  is  compelled 
to  pre{Hire  his  Work  and  put  on  the 
gol(l  leaf  a  few  minutes  aftenvarrls  ; 
in  this  case,  gold  size  alone  is  used. 
But  if  an  intemd  of  a  lew  hours  is  no 
object,  it  is  customscy  to  add  oil  var> 
vish  to  tho  gold  size,  rogiilatiiii;  the 
quantity  acconliiig  to  the  time  at  die- 
posal.  iJnseed-oifshould  not  be  mixed 
with  gold  dae  to  retsrd  its  dryfaig 
pn^jXTties,  because  it  is  apt  not  only 
to  destroy  the  adhesiveness  of  the 
slae,  but  to  sweat  through  and  dis- 
colour the  metallic  leiif.  A  few  drops 
of  boiled  oil  may  lie  iuldc<l  to  the  size 
occasional^,  but  as  a  general  rule 
varnish  ma  belound  preferable  to  the 
oiIb. 

Textiles. — The  surfaces  of  textile 
materials  require  a  grounding  of  water 
sise  (§ee  Cards),  which  may  be  weak 
glue  for  coarse  fabrics. 

"Water  Gilding,  will  not  V>ear  he- 
ing  wetted,  and  is  only  ht  for  work  to 
be  always  kept  within  doors.  For  this 
gihling  the  wood  is  {int  covered  with 
4  or  5  coats  of  whiting  and  size  ;  and 
that  the  gilding  should  be  perfect,  it  is 
naoesaaiy  that  there  should  be  a  suiB- 
cient  body  of  whiting.  When  these  are 
dry,  they  are  1M  over  with  a  coat  of 

gold  aize,  made  of  Annenian  bole,  a 
ittle  wax,  and  some  parchment  aise. 
When  the  size  is  dr^-,  a  portion  of  the 
surface  is  wette<l  plentifully  with  clear 
water  and  a  soft  brush,  and  a  leaf  of 
gold  is  applied,  so  as  almost  to  float  on 
the  water,  when  it  instantly  settles 
down  and  mlhcres  to  the  size,  (jreat 
care  must  be  taken  not  to  sutler  any  of 
thewater  to  come  over  the  gold,  era 
atain  will  be  produce<l.  When  the 
wliole  is  rn vered  with  gold  leaf,  the 
cilect  is  what  is  called  matt,  or  dead 
gold,  and  is  the  natural  colour  of  gold 
not  burnished.  Such  parts  as  are  re- 
quired to  l>e  bumislitvl  are  rublied  over 
with  an  agate  bumisluug  tool.  Orna- 
ments executed  partly  matt  and  pirthr 
burnished,  have  a  very  rich  elfoet,  which 
is  seen  in  most  pietnn'  fniino«. 

As  already  stated  burnished  gilding 
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GiLDiNO  :  Water  and  Oil 


cannot  he  cleaned  with  water,  though 
oil  gold  may  ;  }>ut  the  nir»tt  fHjrtion  of 
water  gilding  in  no  like  oil  gold,  aa  not  . 
to  be  dMtingiiiithfid  bjaninesparieiioed  j 
eye ;  and  it  may  lie  very  deaira)>le  to 
kaow,  in  thutcaae,  by  which  of  the  two 
proceaaea  it  has  been  executed,  with  a 
vtow  to  fljlwrnfagit  wboo  ooOad  by  fliet 
orotherwiae.    Thia  majbeatoertuned  | 
by  observing  in  acme  crack  or  crevice 
whether  the  eold  is  laid  ou  a  coat  of  ^ 
wbittng ;  and  if  then  it  no  other  | 
meUioa,  a  small  scratch  with  a  knife  I 
may  be  ma<le  in  some  unimportant  part 
to  ascertain  the  fact.    On  account  of  , 
tho  impoMibilitj  of  washing  water 
gilding  without  mjury,  it  in  neoesMyry  | 
to  take  preat  care  to  protect  it. 

Frames  executed  in  water  gilding  are  ^ 
■OBMtiiiiM  required  to  be  regilt ;  this 
cannot  be  done  without  taking  off  the 
whole  of  the  whiting,  and  commencing 
the  proc^  again,  which  is  expeuiiive.  | 
When  thia  ii  done  the  tmnm  may  be  I 
■ithtr  regDt  in  the  water  or  in  the  oil 
manner  ;  and  as  the  latter  is  much  the 
cheaper,  it  is  sometimra  preferred,  al-  . 
thooMli  it  oannot  be  burnished. 

WSod  (Oil  GUding:).^The  gild- 
ing on  wo<k1,  calle<l  oil  gold,  cannot  be 
burnished,  and  is  always  of  the  natural 
oolour  of  unwrought  gold.     It  baa 
the  advantage  tliat  it  may  Ixj  w;w*heil 
and  cleJMied  with  water,  whicli  bur- 
nished gold  never  can.    It  is  often  used  i 
for  picture  frames,  parts  of  furniture,  | 
and  mouldings  of  apartments  ;  as  it 
8tan<ls  tlie  weather,  it  is  also  emi)loytHl 
for  outdoor  work.    The  surface  to  be 
gilded  ahonld  firat  of  all  be  rubbed  ' 
smooth,  if  stone  with  pumice,  if  wcxmI 
with  Dutch  ruslies,  if  a  very  bright  leve  l 
elfect  is  desired.    After  thia  it  should 
baTB  a  priming  of  glue  size,  and  two  I 
coats  of  oil  paint  and  one  of  flatting. 
To  enrich  the  colour  of  the  gold,  these 
list  may  be  laid  down  in  red  or  yel-  j 
low.    white,  bowerer,  is  usually  nre- 
isned,  as  the  darker  colour  renders  ' 
any  imperfection  in   the  pold -sizing 
more  difficult  to  detect.    When  the 
last  ooat  of  paint  is  thoroughly  dry, 
rub  it  over  with   wash   leather,  to  j 
render  it  smooth  and  free  from  dust  | 


or  grit.  If  there  are  any  patterns  or 
figures  which  are  to  l»c  left  uti^ilde*!, 
they  should  be  lightly  pounced  over 
with  white  to  pnrent  the  gold  leaf 
sdheriiw  to  them. 

Another  way  is  to  paint  the  pattern 
with  white  of  eai  diluted  with  water. 
If  any  gold  stftdks  to  this,  it  eaa  be 
easily  washed  or  wiped  off  mth  a 
moistene<l  handken'hief,  \Vhen  all  is 
ready  for  sizing,  ntnun  sufficient  sue 
throuc^  muslin,  and  put  some  out  on 
the  palette,  adding  to  it  enough  ochre 
or  vermilion,  mixed  ^%*ith  oil  alone,  to 
colour.  Then  with  a  stiff  hog-hsir 
tool  oommenoe  pahiting  it  on  the  sur- 
face, taking  care  to  lay  it  on  smoothly, 
and  not  t<»o  thick.  If  juit  nn  too 
thickly  it  runs,  and  leavea  wrinkles  in 
the  gfldin^.  Siae  always  from  left  to 
right,  begmning  at  the  top  of  the  sur- 
face, and  working  downwards.  Move 
the  bniah  lightly  and  firmly,  mapping 
out  thesurflwe  to  be  ibed  mto  aevenS 
squares,  and  finishing  end  oroM  Imtdli* 
ing  each  before  pnveeding  onwards. 
If  there  are  patterns  to  be  left  ungilded, 
carefully  trace  round  their  outline  tint 
with  a  sable  jiencil,  and  then  till  in  the 
interstices.  When  the  whole  surface  is 
covered  with  sixe,  give  it  a  thorough 
inspeetion  to  make  sure  there  is  no 
faulty  portion,  and  if  there  is,  deli- 
cately touch  in  the  size  with  a  small 
pencil.  When  very  perfect  gilding  ia 
required,  it  should  be  shnd  twwe, 
the  first  coat  being  allowed  to  dry 
thorouirlily  Ijefore  the  second  Lsapplied. 

In  carved  work,  be  careful  to  dip  the 
brush  down  into  the  hollows  m  the 
carving.  It  is  a  good  plan  to  siae  aw&t 
nitrht,  so  as  to  gild  in  the  morning. 
But  all  siae  does  not  diy  alike,  some- 
times  tnking  12  to  24  or  80  hours 
before  it  is  rmdy  for  the  ^Id  leaf ;  hi 
damp  weather  or  p>«ition8,  ahv-wa 
more  than  in  dry.  The  readineM  of 
the  siae  esn  ouIt  be  aaoertained  by  the 
touch.  I|  on  being  touolied  by  the 
finger  the  surface  (laubs  or  comes  off, 
it  is  not  ready,  and  must  be  left ;  if  it 
feelB  ohuumy  and  sticky,  it  is  suffi- 
ciently matured.  If  too  dry  it  muet 
be  siasd  again. 
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The  }tf)nkK  <if  j^old  If-af  nhouhl  alwayn 
be  plHc'e<l  bef<tru  a  tire  ^  liour  previous 
to  uae,  in  order  to  thoroughly  dry  the 
gfAd  And  make  it  more  iiMiiageable. 
When  all  is  rcjwlv,  slmko  out  scvcnil 
leaven  upon  the  gohl  cushion,  and  blow 
them  towiuxlfl  the  parchment  screen. 
Then  carefully  raise  one  leaf  with  the 
blade  of  the  knife,  atid  place  it  fm  the 
cushion,  gently  brciithiiig  on  it  to 
flatten  it  out.  If  it  cucklei*  up,  work 
it  about  with  the  knife-blade  until  it 
lies  flat.  Thenreplm  e  the  knife  in  its 
loopundef  the  cushion,  an<l  taking  the 
tip,  pasa  it  lightly  over  your  Imir,  thus 
acquiring  sufficient  greoaiiiMB  to  enable 
the  gold  to  stick  to  it.  Txiy  the  liairy 
portion  of  the  tip  ujion  the  goltl  leaf, 
and  then  raising  it,  aj^ply  it  to  the 
■iaed  surfece.  An  in  aismg,  work  from 
left  to  right,  and  \)e  specially  careful 
to  let  each  leaf  overlap  slightly,  so  as 
to  avoid  gape  and  spaces.  Lav  on 
whole  leaves  as  far  as  the  space  allowa, 
and  then  proceed  to  gild  the  curves  and 
corners  whicli  need  smaller  pieces. 
Place  a  luiif  flat  anil  smooth  on  the 
oushion,  and  then  taking  the  knife  in 
the  right  hand,  draw  the  e<lge  easily 
and  evenly  along  it  with  a  getitle  pres- 
sure. Divide  the  leaf  into  as  many 
pftweaasreqiiired,apdlayonas  before, 
when  the  ground  is  complete,  give  a 
very  cjireful  inspection  to  tw\ke  sure 
there  arc  no  portions  ungilt,  however 
■ma]],  and  meiKl  them  at  onoe.  Next 
take  a  pa<l  of  cotton  wool,  and  gently 
dab  or  press  the  g(»ld  down  all  over, 
finally  brushing  oti'  the  super  11  uous 
pieoea  eitiier  with  cotton  wool  or  tlie 
camel-hair  brush.  It  is  a  good  plan 
to  stipple  the  gold  with  a  large  stitl* 
hog-hair  tool,  quite  dry  and  clean,  as 
this  graduaUyaoftons  and  ramovea  the 
marks  of  joining  and  other  little  imper- 
fections. Finally  smooth  the  gold  with 
a  clean  {uece  of  wash-leather,  and  it  is 
oonipletod. 

CfiULing  with  Japanner's  Size. — 
With  this  the  same  instructions  apply, 
except  as  to  the  time  necessary  to  wait 
between  sismg  and  gilding.  If  japan- 
ners*  siae  is  used  pure,  it  will  )>e  re^uly 
in  20-30  minutes,  but  better  gilding 
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can  be  made  by  mixing  one-third  oil 
siise  with  two-thirds  ja|>aimers'  size. 
This  will  be  ready  in  about  2-4  hours 
from  the  time  of  putting  on.  When  all 
tlu!  u'iltliiig  is  fmisluHl,  dilute  one-third 
very  cle*in  anti  pure  {Mix^hment  size  in 
two-thirds  water,  and  brush  it  all  over 
the  surface  of  the  gold  to  enrich  and 
preserve  it.  If  it  is  necessary  to  gild  in 
a  position  much  expose*!  to  touch,  as 
the  base  of  a  pillar,  or  8tring-coui*8e8, 
it  is  as  well  to  give  the  gold  a  coat  of 
mastic  Yaniiah  thinned  with  turpea> 
tine. 

There  are  various  proccosaa  wllich 
tend  to  enrich  and  vary  the  eflbct 

of  gilding.  Glazings  of  transparent 
colour  are  sometimes  applie<l  for  the 
purpose  of  deadening  its  lustre.  Kaw 
sienna  passed  thinly  over  a  sheet  of 
gold  gives  it  a  leathery  appearance.  A 
goo<l  eftect  may  Ih3  pro<lucetl  by  sten- 
cilling a  small  diaper  in  umber,  sieima, 
or  Indian  red,  over  «M,  espedidly  if 
there  is  foliage  or  arabestpie  work  upon 
the  gilding,  as  the  small  dia[)er  atlords 
an  agreeable  relief.  This  is  the  easiest 
mode  of  gilding ;  any  other  metallic 
leaves  may  be  applied  in  a  aimilar 
manner. 

Plain  Wowi. — Before  gilding  plain 
wood,  its  absorbent  cluneter  must 

Ix)  destroycil  by  the  application  of  a 
groundcolour,  which  may  Ijc  jajmnncrs' 
gold  size  mixetl  with  yellow  ochi-e  pre- 
Tioosly  ground  voy  fine  in  turpentine, 
or  a  comf>ound  of  boiled  linseed-oil  and 
a  pigment  of  good  IxkIv,  .such  as  white- 
lead.  The  painted  ground,  when  dry, 
is  rabbsd  down  smooth  wiUi  fineg1aas> 
paper,  and  any  requiretl  number  of 
coats  atided  and  sinn'larly  smoothed, 
when  the  sizing  and  gilding  follow  in 
the  ttsittl  manner. 
Polished  Wood. — In  the  case  of 

polishe<l  wood,  the  cfsit  of  ptlish  sen'es 
the  purpose  of  a  ground  colour,  and 
renders  the  latter  needless.  Should  the 
gilding  be  destined  to  cover  only  por^ 
tions  of  the  surface,  the  precaution 
must  be  taken,  before  applying  it, 
to  rub  whiting  on  the  psrts  not  to 
be  gilde<l,  so  as  to  prevent  the  adhe- 
sion of  the  leaf  to  the  otherwise  stioky 
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surface,  T\\e  sizinp  hiuI  pilding  are 
con<luctc<l  ill  the  onliiiary  way. 

Zinc  Organ  Pipes.^-Organ  pipes 
■hould  be  nnt  coated  with  nuMtic 
vaminh,  and  than  oil-gilded  in  tbe 

usual  UlUUMT. 


GliASa 

(See  alto  BvAincLLiiro,  BiraRAVnio, 
QiLDDfo,  LiAO  GLAmro,  Aim 
STAnmio.) 

There  u  not  spaoe,  nor  U  it  within 
the  province  of  this  book, to  deal  with 
the  manufacture  of  glass  and  glass 
goodi,  tmt  there  an  «  nomber  of 
work^  and  processes  connected  with 
glass  that  may  l>e  d('(icril)ed.  Glass 
oonsists  chiefly  of  silica,  tLis  latter 
mbrtMioa  being  %  oonatitaent  pvi  of 
nuay  rocks  and  stones  and  ooeuniug 
in  a  free  state  as  flint,  quartz,  rock- 
omtal,  emt»,  etc.    SUiot  oomhiued 
with  vaiwM  metallio  ailts  beoooM 
I  known  as  Hilicatea,  but  these  alone  are 
i  not  easily  fusible,  uor  have  they  the 
;  qualities  required  in  glass  in  the  beat 
'  decree.    It  is  a  mixture  that  makoa 
the  glasfi  of  cuuimercc.    Thus  a  silicate 
of  |K>tArth  and  oxitlt;  of   lead  make 
flint  glass,  ci^stal  ware,  etc.  Silicate 
of  soda  and  hme,  or  aifioata  of  potash, 
soda  and  lime,  make  common  window 
elasf*,  Kiitrh'sh  crown  an*!  plate  glatw. 
Silicate  of  potash  and  lime  make 
foreign  crown  and  rebnctory  glass. 
Silicate  of  soda,  Ume,  alumina  and 
oxide  of  irr>n,  form  c<>iirs<'  qreen  ^>)ttle 
glass.    Idauy  of  thecie  insredieuts, 
more  or  less  mixed,  are  fonim  as  nata- 
ral  earths.   The  dlioata  of  alumine 
for  instance  represents  most  f«^rms  of 
cImt.     The  silicate  of  lead  imparts 
bruUaacy  and  is  of  eaqr  fiuffauity, 
but  excess  of  lead  gives  a  yellow  tint. 
Silicate  (»f  lime  j^ives  tiardness.  Sili- 
cate of  alumiiia  gives  hardness  with 
tendency  to  crystallise,  bat  the  addi- 
tion of  other  Miiiiple  silicates  corrects 
the  latt^T  (IcftTt.     Sili»ite  of  iron 
gives  the  colour  of  dark  bottle  glaaa. 
Potash  and  soda  render  glass  easy  of 
furion,  especially  the   former.  The 
raw  material  may  l>e  flints,  calcined 
i  and  ground,  but  sea  sand  which  is 
I  quarts  is  largely  used.    Ordinaiy  sea 
sand  commonly  has  iron  in  it  which 
gives  a  liii<l  colour  ti>  tlio  pl.i^s  and 
which   might   be   recUiied,  but  the 
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makm  prefer  using  sand  without  the 

iron,  this  being  obtained  from  Heveral 
spotH  on  the  coMt  of  England,  also 
from  as  far  away  as  Australia  whence 
it  oomee  m  bellMt  in  tmwiIs. 

The  following  extract  from  a  paper 
read  by  Mr.  Harry  Powell  will  be 
found  interoHliug  as  briefly  explaining 
the  manipulatioii  of  glftM. 

All  table-glass  worthj  of  thtt  OMne 
is  blown  gl«itM.  K\ fry  va«».  wine-glass, 
or  decanter  has  commenced  its  career 
m  a  wMlo-hot,  solid  vmm  of  tIiooiib 
material  ooQed  round  the  end  of  a 
long  iron  blowing-tube.  A  well-regu- 
lated  puff  of  breath. through  the  tube 
ereatee  a  tmbble,  and  the  faublble  it 
the  embryonic  stage  of  all  tafa]o*gilMs. 

The  form  of  the  bubble  can  be 
readily  modified.  Glass,  so  long  as  it 
if  hot  is  alnHwt  infinitely  dnetfle,  and 
even  after  it  has  been  partly  chiUed, 
its  ductility  can  \ie  restored  by  re- 
heating. Lf  the  bubble,  while  still 
attached  to  ^bm  Uowing-iroo,  i»  held 
downwards,  it  lengthens  out  into  an 
ellipse  ;  if  the  blowing-iron  is  held 
Tortically  with  the  bubble  uppermost, 
the  hawle  compi  tmm  iimSf  into  the 
form  of  a  "  soone,  "  and  if  the  Hcone 
is  pierced  in  its  centre,  and  the  blowing- 
iron  is  trundled  like  the  handle  of  a 
mop,  the  scone  unfolds  itself  into  a 
flattened  disc.  By  these  simple  move- 
ments (which  are  in  constant  use  in 
the  glass  factory)  the  form  of  the 
babble  is  modified  without  the  use  of 
tools.  With  the  aid  of  a  primitiTa* 
looking  tool,  closely  refernhlini^  an  ex- 
aggerated pair  of  sugar-tonga,  and  of 
a  stool  or  chair  with  two  parallel 
projecting  amui,botween  which  the 
workman  sit",  and  on  which  he  re«ta 
and  rolls  the  iron  rod  to  which  the 
glass  is  attached,  eveiy  imaginable 
modification  of  a  iplMrwal  lonn  can 
be  develope<l. 

At  the  present  time,  owing  to  a 
demand  for  excetMive  regularity  and 
•aoeHive  Ughtneai  and  thinness,  very 
many  of  the  nimplc  forms  of  table- 
glass  are  blown  in  numlds.  This 
process  of  moulding  reouires  comiiara- 
Un^  Uttto  ddll,  and  tho  valuabto 


training  whieh  tho  fuhioning  of  simple 

forms  with  the  tool  affords  is  being 
lost.  If  the  fashion  and  demand  for 
so-called  "  aerial  glass  is  long  con- 
tinued, tho  ikiDedcrwt  of  gbea-bfowiug 
will  disappear. 

The  display  of  niceties  of  form  de- 
pends in  no  small  degrees  on  the 
ohemiGal  nature  of  tho  gkM  employed. 
For  this  purpose  the  soda-lime  glaai, 
which  is  used  in  Venice,  and  the  use 
of  which  has  recently  been  introduced 
in  England,  althou^  it  ie  ■eldooi 
absolutely  white,  and  often  streaky 
and  bubbly,  is  Ijetter  adapted  tlian 
the  obtrusively  brilliant  potash  lead 
glees,  from  wUeh  Sngliih  taUo-wara 
is  commonly  made. 

The  surface  of  vessels  may  be  ren- 
dered lustrous  by  rolling  the  hot  glen 
on  milallfe  haf,  or  irideeosnt  by  the 
dopoBtion  of  metallic  tin,  or  by  the 
eonrosion  caused  by  the  chemical 
action  of  add  fumes.  Gilding  and 
enamel  decoration  are  MdJed  to 
vessels,  when  odd,  and  fixed  Dy  he^xt . 

Cutting  and  engraving  are  pro<luce<l 
by  pressing  the  surface  of  vessels 
against  the  edge  of  wheels  revolving 
on  horizontal  spindles.  **  Cutting 
wheels  range  from  18  in.  to  3  in.  in 
diameter,  and  are  made  of  iron  for 
grindhig,  stone  for  smoothing,  and 
wucxl  for  poiiahing.  "Engraving" 
wheels  are  small,  ranging  frmu  1  ui. 
to  i  in.,  and  are  made  of  copper. 

Axmealinff.  —  This  consists  in 
putting  the  ^am  vessels,  as  soon  as 
they  are  formed,  and  while  they  are 
yet  hot,  into  a  furnace  or  an  oven, 
not  so  hot  as  to  re-melt  them,  and  in 
which  they  are  suffered  to  oool  gradu- 
ally. It  is  found  t<)  prevent  their 
breaking  easily,  particularly  on  ex- 
posure  to  lieat. 

Action  of  Hydrofluoric  Acid 
on  Glass. — Olaas  of  various  kinds 
may  lie  said  to  be  all  comjjounds  (»f 
silica  with  different  metals  or  metallic 
salta.  AH  are  soluble  in  hydrofluorio 
acid  HO  that  they  might  l>e  completf'ly 
diss(>lve«l  if  the  iic'id  WJis  in  sufficient 
volume,  but  the  action  with  some  is 
slowar  (or  quiekflr)  then  others.  In 
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oomequence  of  tkiB  there  is  a  difference 

of  action  with  various  kitids  of  gla«8, 
depeiuUng  on  the  composition.  As, 
in  etchiug,  thu  quantity  of  acid  ia 
Biuall  compared  to  tlM  bulk  of  glass, 
it  first  attacks  those  Hilicates  which 
are  motit  w)luble,  leaving  the  IchW 
soluble  to  form  a  matt  Hui-faco.  If 
the  i^Ms  ia  a  homogeneous  doable 
silicate  it  will  dissolve  clear.  Aa  a 
rule,  the  *ici«l  when  ftpplie<l  ha  a  liquid 
oil  the  gLuM  forma  a  fairly  or  quite 
smooth  surfsoe,  wheraw  if  iU  fames 
only  are  used  it  forms  a  roiq^  matt 
Burface. 

Bending  Tubes. — If  a  sudden 
bend  is  wanted,  heat  only  a  small  por- 

tion  of  the  tulxj  to  a  dull  red-heat,  and 
\mu\  it  with  the  hand  held  at  the 
oppoiiite  eudii.  If  the  bead  ia  to  be 
gradual,  heat  an  ineh  or  two  d  it  in 
Mngth,  previous  to  bending  it.  If  a 
gnwlual  l>eiid  on  the  one  nide,  nnd  a 
sharp  one  on  the  other,  as  iu  retorts, 
a  Uttle  management  of  the  tube  in  the 
flame,  moving  it  to  the  right  and  left 
alteniatcly,  at  the  same  time  that  it 
is  turned  round,  will  easily  form  it  of 
that  shape.  In  bending  glass,  the 
part  which  is  to  be  concave  is  to  be 
tbo  ]ynri  most  heato<l.  An  onlinary 
atmospheric  gas  Hame  is  quite  suthcient 
to  bend  glass  by,  or  that  of  a  spirit 
lamp. 

Care  sliould  be  taken  in  Tjenrline^ 
not  to  use  much  pressure  as  to  break 
the  glasH,  or  to  hold  the  tube  in  such 
a  way  that  no  injury  will  rSBUlt  to  the 
hands  from  a  brwik,  as  Korious  injury 
may  be  caused  by  the  razor-like  edges 
of  a  boNiken  tube. 

Bevelling  Edges  of  Plate 

QIaSS. — («)  For  this  subject  the 
reader  should  be  referred  to  a  text 
book  on  glass  working,  but  the  process 
may  be  briefly  described  here.  The 
first  re<|uirement  is  a  honzontal  cir- 
cular table,  made  to  revolve.  Face 
dbtes  are  provided  to  go  on  the  table 
for  rubbing,  smcM^thing  an<l  i>olishing. 
Wlien  the  '^hisn  is  to  1r»  iK'velled,  it  is 
held  by  a  support  at  the  angle  retjuired 
for  the  bevel,  and  the  edge  of  the  glass 
is  then  brought  down  on  to  the  re- 


volving table.    For  the  first  rubibing 

the  face  plate  is  of  east  iron,  and  the 
cutting  material  is  wind  or  emcrj'  and 
water.  This  makes  the  full  bevel,  but 
when  it  is  nearly  formed  a  fine  send 
or  emery  should  l>e  used.  \Vlien  the 
Ixivel  is  nifwle  the  cast-iron  fjice  plate 
is  removed  and  a  glass  one  substituted, 
and  flour  emery  used  to  remove  all 
the  marks  <rf  the  previous  rubbing. 
The  final  poliBhin<;  is  done  with  a 
wooden  face-plate  with  rouge  as  the 
polishing  matornl. 

(h)  The  foregoiiit;  briefly  describes 
the  jirocess  with  stmight  edges  and 
the  following  relates  to  bevelling  cir- 
cular plates.    In  this  esse  the  g^sss 
plate  revolves  as  well  as  the  grinding 
disc.    Tlie  first  thing  to  do  is  to  set 
the  circle  of  plate  glass  in  a  thin  bed 
of  plaster  of  Phw  on  a  eboulsr  plate  a 
little  larger  than  itself.    This  plate 
iiiu>t  l)e  supported  on  a  nnl  on  wliich 
I  it  ciiu  revolve.    This  rod  may  be  made 
:  tosiide ina  bearing  on  the  lathe,  brnng 
hchl  at  the  required  height  by  a  set 
screw.    The  plate  is  horizontal.  The 
griudiiig  or  rubbing  disc  is  set  at  a 
euitsble  angle  to  make  the  bevel,  this 
disc  Injing  of  steel  and  the  cutting 
material  sand  and  water.    The  iron 
plate  holding  tlie  glass  circle  is  moved 
up  untfl  the  glan  and  the  grinding 
disc  just  meet,  the  disc  being  then  set 
revolving.     As  the  glass  is  pround 
uuay  so  it  is  moved  up  closer  uutil  the 
required  bevel  is  oblauied,  this  leaving 
ab(jut  ^  in.thioknesBunground,  bedded 
in  the  plaster.    When  the  l)cvel  is 
formed,  the  smoothing  and  polishiu^ 
is  done  first  with  fine  emeiy  followed 
by  discs  of  wood  vnih  rouge  or  patty 
jwwder ;   and,  in   some  cases,  wood 
covered  with  leather  and  finally  wood 
covered  with  felt. 

Breaking  (and  »ce  CirmNo).— 
Easy  method  of  lireaking  gla.s;s  to  any 
required  form.  Make  a  small  notch, 
by  means  of  a  file,  on  the  edge  of  e 
piece  ai  ^ass,  then  make  the  end  of  a 
tolncco  pijie,  or  a  rod  of  iron  of  aVx^ut 
the  siiine  size,  red-hot  in  the  fire ; 
apply  the  hot  iron  to  the  notch,  and 
draw  it  slowlty  akng  the  sorfineof  the 
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glass  in  any  direction  you  please :  a 
crack  will  m  made  in  the  glaoB,  and 

will  follow  the  directi(ni  of  the  iron. 
Round  plafw  lK)ttlc«  and  fluHks  may  be 
cut  in  the  middle  by  wmp[)ing  round 
tiieiii*  wonted  thread  dippeil  in  spirits 
of  turpentine,  and  settmg  it  on  fire 
when  f»st^ne<l  on  the  plaas. 

(6)  In  brmkiug  a  glass  tube,  e.g.  a 
oomonatioii-tabe,  a  emaU  Msratch  ii 
made  with  a  file  at  the  required  place. 
At  each  side  of  tliis  scratch,  anil  about 
1-2  mm.  away  from  it,  a  small  roll  of 
wet  hlotting-paper  ii  laid  round  the 
tube.  The  free  space  between  is  then 
heated  all  round  over  a  Bunsen  burner, 
or  better  still,  over  a  small  blowjnpe- 
flama.  A  dean  and  eweo  fraetnre  ia 
thua  obtained,  exactly  between  the 
two  rolls,  without  dropping  water  on 
the  hot  glass.  The  rolls  are  made  by 
catting  two  atripa  ol  fUto'-pAper,  sufB- 
cicntly  large  to  form  rolls  1-2  mm. 
high,  and  2-4  cm.  wide.  The  stripe 
are  folded  once,  lengthways,  laid  on 
the  table,  moiatenea,  flattened  out, 
and  then  vvTapped  on  to  the  tube,  so 
that  the  fold  liet^  nearest  the  file-scratch, 
and  fold  lies  accurately  upon  fold  in 
the  aucoeBBte  byera.  The  thiolnMai 
of  the  roUa,  and  their  distance  apart, 
has,  of  rnnrHo,  to  lie  varied,  acconiing 
to  the  diameter  of  the  tubes.  Equally 
good  reenlti  are  obtained  with  the 
thinniMt  tej<t-tul)eH,  the  thickest  com- 
bustion-tulK^n,  l)eaken<,  flasks,  .ind  glass 
bellgars.  In  those  cases,  where  the 
sidea  are  slanting,  as,  for  inatanoe,  with 
fonnel.'*,  an  o)>vious  alteration  in  the 
con.Htrurtioij  of  the  paper  rolls  need 
only  be  CJirried  out.    (*  Analyst. ') 

Oleaning. — Greaae  may  be  die- 
solved  from  glass  by  means  of  carbonate 
of  soda,  carbonate  of  p<)tii.sli,  or,  better 
still,  by  caustic  soda,  made  thus  :  10 
parte  or  carbonate  of  aoda  are  dieaolved 
m  100  parts  of  water  (10  oe.  to  100 
oz.),  and  heater!  to  ebullition  in  a  clean 
untiuned  iron  vessel,  8  parts  of  good 
qniekHma  are  meanwhile  elaked  in  a 
covered  basin,  and  the  resulting  hy- 
drate of  lime  la  adde«l,  little  liy  little, 
to  the  boiling  solution  of  carbonate, 
with  frequent  stirring.    Thia  will  give 


I  a  very  stnmg  caustic  solution,  and 
should  be  used  with  care.  Keep  your 
hands  out  of  the  ."(olution,  and  <up  the 
glaHS  in  l>y  means  of  the  pliers,  keeping 
them  niuvuig  while  in  the  solution. 
Whenthegreaae  iediBBolTedorlooaened, 
scrub  with  a  famah,  well  linae  in  water, 
and  dry. 

Coatinff  on  Metals.— The  fol- 
lowing mewod  haa  been  suggested  for 

coating  metallic  surfaces  with  glass  : 
Take  about  125  piarts  (by  wfiglit)  of 
ordinary  flint-glsuBS  fragments,  20  of 
8oda  carbonate,  and  12  boradoadd, 
and  melt.  Pour  the  fued  mass  out 
on  some  cold  surffice,  as  of  htone  or 
metal,  and  pulverise  when  cooled  off. 
Hake  a  mixture  of  this  powder  with 

I  Bcnla  silicate  (water-glas.s)  of  .')0'^B. 
With  this  cojit  the  nietAl  to  1h>  glii/inl, 
and  heat  in  a  muffle  or  other  furnace 
until  it  has  fueed.  This  coating  ia 
said  to  adhere  very  firmty  to  eteei  or 
iron.    Atul  see  Enamki.s. 

Coloured.— <1)  issu|)posc<l  tliat 
any  one  of  certain  metala,  if  its  condi- 
tion of  oxidation  or  its  proportion  lie 
varied,  will,  in  rond»inal ion  with  glass, 

1  produce  the  several  effects  of  colour 
into  which  white  Kgfat  can  be  deoom- 

'  |X)8ed.    Tlius,  copper,  when  suitably 

^  treate<l,  will  pnnluce  the  efleets  of 
blue,  green,  and  red.  Metals  enter 
into  combination  with  glass  in  varioue 
ways.  TIic  efitet  of  avanturine  glass 
is  due  to  the  suspen.sion  in  the  ImhU* 
of  the  gliiKs  of  minute  particles  of 
metallic  copper.  When  gold  oxMe  is 
used  ae  a  colouring  agent,  it  often 
happens  that  some  oxi»le  is  redtK'e<l  to 
the  metalhc  state,  and  the  result  is  a 
glaee  which,  when  riewed  by  reflected 
light,  appears  to  be  of  a  dull  opai^ue 
rc«l  roloiir,  hut  by  tninsmitt«tl  light, 
yields  a  beautiful  opaline  blue.  Opa- 
city ia  probably  due  to  an  ineoluole 
excess  of  metallic  oxide  heldineuepen- 

'  sion  in  the  glass.  White  opacity  is 
obtained  by  the  use  of  arsenic  trioxide. 
tin  dioxide,  lime  phosphate,  powdered 
talc,  or  cryolite.    The  effect  of  black- 

'  nessisolttainedby  the  oxidciof  it  iiliuni, 

1  manganese,  cobalt,  copper,  or  iron  in 

I  exeeaa. 
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Qold  to  be  used  in  colouring  gUuta  is 

first  dijs**olve<i  in  aqua  re^a  ;  the  .solu- 
tion, tosjcther  with  oxides  of  antimony 
and  tin,  ia  added  to  the  ordinary  ingre- 
dients of  flint-glass.   Tho  ruby  colour 
iiin  a  great  mcMure  due  to  the  reduc- 
ing action  exercised  u[»on  the  gold  Halt 
by  the  stannuun  oxide,    liuby-glaiw  ia 
UHually  gathered  from  the  crucible  in 
the  form  of  lumps,  weighing  ^-1  lb. 
As  it  is  gathered  from  the  crucible,  it 
in  perfectly  colourlesH,  and  only  )vc- 
quired  its  colour  after  it  luui  been 
diilled  uid  reheated  in  the  ennealing- 
kiln.    ThB  rubgr  lumps,  after  liaving 
been  annealed,  are  reheated  as  they 
are  rei^uired,  and  uaed  for  caaing  the 
flint-glaes.   Articlee  are  never  made 
of  solid  ruby  •glass,  partly  on  account 
of  its  cost,  but  chiefly  becaune  the 
colour  is  so  powerful  tluit  an  almost 
invisible  film  imparts  a  rich  colour  to 
the  article  npoo  which  it  ii  epreed. 

The  red  <x>lour  d  copper  ruby -glass 
is  duo  to  cuprous  oxide,  and  all  sub- 
stances liable  to  part  with  oxygen,  and 
to  conyert  the  cunroua  into  cupric 
oxide,  must  be  avoided  in  its  prepara- 
tion. In  addition  to  avoiding;  oxidis- 
ing agents,  such  as  red-lead  and  man- 
ganese oxide,  it  is  necessary  to  add 
reducing  agente,  to  counteract  such 
effects  of  oxidation  as  are  unavoidable. 
Stannous  oxide  and  iron  scales  or  filings 
are  for  this  punpose  mixed  with  the 
raw  materials.  The  rulqr  colour  pro- 
duced is  intense,  and  can  only  be  used 
as  a  cjwing  for  colourless  plaHs.  The 
ruby-glass,  when  gathered  from  the 
crucible,  is  of  a  pale  greenish-blue 
colour,  and,  like  the  gold  ruby,  requires 
to  be  partially  cooled  and  again  heated 
liefore  the  red  colour  appears.  If  re- 
heating is  carried  too  far,  the  red  is 
replaced  hj  a  doll  brown  tint.  If 
copper  and  iron  scales  be  added  in 
great  excess,  an  opaque  red  maaa  is 
obtained. 

Cupric  and  cuprous  oxides,  when 
used  mthout  reducing  agenta,  produce 
peacock-]>lue  or  green  ;  tlie  result 
apparently  dejx'uds  on  the  tjuantity 
rather  tliau  oa  the  sUite  of  oxidation 
ol  thecopper.   A  ▼eiy  minute prcqpor- 


taon  of  cupric  oxide  will  give  a  dia- 
tinctly  blue  tint.   Ferric  i'xi<le  (FcjO,), 
in  tiie  pre.sence  of  manganese  ciioxide, 
which  parts  with  its  oxygen,  and 
therebj  tends  to  maintain  this  oadda- 
tion  of  the  iron,  produces  a  rich  yalloir. 
Ferrous  oxide  ( Fe< ) )  gives  a  dull  green  ; 
it  is  obtained  either  by  the  oxidation 
ol  metallic  iron  in  the  cruotblo,  or  by 
thereduction  of  ferric  oxide.  Manga- 
nese dioxide  by  itself  and  in  lartje 
quantity  fTives  ^^olet.     If  the  mixture 
be  heated  too  lou^,  the  oxygen  is  driven 
off,  and  the  glass  la  rendered  oolourlesa. 
▲  red  is  obtained  by  a  mixture  of 
manganese  dioxide  and  ferric  oxide. 
A  minute  trace  of  cobalt  oxide  imparts 
a  deep  purple-btna,   Niekd  oxide  pro- 
duces a  deep  red-brown.    The  oxides 
of  chromium  are  very  slightly  soluble 
in  glass  ;  a  minute  quantity  gives  an 
emerald-green  or  yellow  colour  ;  any 
excess  remains  in  toe  form  of  glisteniiMr 
crystals  in  the  body  of  the  glass,  and 
t«nds  to  its  disintegration.  Antinumy 
trioxide  imparts  a  faint  yellow  tint ; 
excess  tends  to  produce  opacity.  Ozid* 
of  cadmium  gives  a  pale  yellow.  Uranio 
sesquioxide  produces  a  bright  yellf)\v, 
but  its  peculiar   property  of  fluor- 
escence, already  referred  to,  gives  to 
the  i^aas,  when  viewed  by  tvaoamitied 
light,  a  bluish-green  effect.  Silver 
oxide,  in  common  with  cuprous  oxide- 
possesses  the  power  of  staining  glass, 
when  applied  as  a  pigment  to  its  sur* 
hce^  and  heated.    Tliis  is  a  more  con- 
venient way  of  obtaining  the  yellow- 
colour  wliich  silver  oxide  gives  to  gla^s, 
as,  when  mixed  with  the  raw  materials 
of  glass,  and  placed  in  a  crucible,  it  ia 
only  with  the  greatest  difficulty  that 
the  oxide  can  be  prevented  from  be- 
coming reduced.    If  reduced,  metallic 
silTer  ainka  to  the  bottom  of  tha  cru- 
cible, and  the  glass  remains  oolourleaa. 

The  metallic  oxides  necessary  for 
the  production  of  coloured  glass,  are 
intTMUoed  into -the  crucibles  with  the 
raw  materials.  Sheets  or  oirdea  may 
be  entirely  pithered  from  one  crucible, 
or  from  more  than  one,  ho  tis  to  pro- 
duce a  glass  composed  of  two  differ- 
ently coloured  layers.  Cropper-ruby 
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and  gold-ruby  glaamare  alwava  trMted 

ill  ihiA  mauner,  ou  aooount  oi  the  great 
strength  of  the  colours.  Rubyir*ofton 
cased  ui>on  blue,  ^reen,  and  yellow,  an 
well  att  upon  wliite  ;  and  blue  upuu 
white  and  green.  These  eued  gluMt 
are  particuLirly  useful  for  representing 
heraldry,  a**  the  msing  can  be  removed 
hy  abrasion,  or  by  hydrofluoric  acid, 
and  the  auhjaoent  ground  diaoorered. 
Splashed  or  sprinkled  glass  is  produced 
by  rolling  the  gathered  nia-sHof  molten 
glass  in  small  fragments  of  diil'erently- 
ooloured  glasses  ;  the  fragments  be- 
come incorporated  in  the  molten  g^aat, 
and  expand  together  with  it. 

Only  '2  tninMparent  gUusM  Ktains  are 
at  present  known  :  a  yellow  stain,  pro- 
duced fay  nlver  oxide ;  and  a  ruby,  by 
euproua  oxide,  the  latter  being  very 
rarely  Uf<e<i.  A  fttain  may  be  roughly 
described  as  a  trunHparent  eti'ect  of 
oolour  obtained  by  applying  certain 
metallic  oxidea  to  the  mutBOb  of  the 
glass,  in  tho  sjime  manner  as  pigments 
are  appiievl  t<>  canviiM  or  |)Hf)cr,  and  by 
subjecting  the  glurts  to  heat.  The 
atain  aiionld  be  inoorporated  in  the 
l^bss,  and  be  as  durable  as  the  glass 
itself.  For  yellow,  either  oxide  or 
nitrate  of  silver  is  used  ;  the  latter  is 
prefoaUe  by  reason  <tf  ita  solubility 
and  easy  manipulation.  In  either  ai^e 
it  is  necessary  to  employ  some  finely 
divided  infusible  medium,  moistened 
with  water  or  tar-oil.  The  media 
generally  used  are  iron  peroxide  and 
kaolin.  (Powell.) 

(2)  The  articles  ma<le  at  Venice  of 
black  glass  are  distinguished  above  all 
other  productiooa  of  that  sort  by  their 
deep  black  colour,  and  on  this  account 
meet  with  much  favour.  Dr.  Kayser, 
of  Ntimberg,  investigatetl  the  com- 
position of  a  firit  from  a  Venetian  glass 
lastory,  and  also  some  black  glasa 
wares  made  there.  The  following  were 
the  results  : — 

(a)  The  glass  frit  had  the  ordinary 
appearance  of  a  frit,  and  showed  under 
the  microscope  isolated  small  pieces  of 
bliick  gliVSH.  In  hot  water,  29  7  per 
cent,  were  f^oluble,  consisting  of  aika-  | 
lias  and  salts  of  magnesia.    These  • 


were  in  oombinataon  with  carbonic 
acid,  chlorine,  and  aulphuric  acid. 


The  frit  contained — 


SiUdeacid 

65' 

57 

Clav 

2- 

08 

Iron  oxide 

1- 

25 

Manganese  protoxide. 

1- 

80 

Lime  carbonate  . 

9' 

88 

Magnesia  sulpliate 

3- 

95 

So<lft  Hulplmte  . 

3- 

55 

Potash  cidoride 

0- 

55 

Soda  chloride  . 

lo- 

66 

Soda  carbonate. 

ll  • 

85 

100- 

14 

(ft)  A  rod  of  l)liick  glass,  such  as  is 
used  for  the  manufacture  of  glass 
pearls,  contained : — 

SilieleaQid             .  69-60 

Clay       .       .       .  1»94 

Iron  oxide               .  2*43 

Manganese  protoxide .  1 1  *  89 

lime      .       .       .  7*53 

eria.  1-26 

5*41 


99-65 

From  the  analyses  it  is  probable  that 
the  black  colour  of  the  glass  is  cnused 
by  the  large  pi-o portion  of  mangiinesc 
in  it.  To  certify  this  conclusion,  a 
mixture  of  sjind,  Ho<la,  and  fK>\V(lered 
manganese  ore  {U)  the  extent  of  ITt  |>er 
cent.)  was  melteil  in  a  Perrut's  glass 
furnace.  The  glass  substance  obtuned 
was  deep  blivck  while  in  veiy  thin 
layers,  and  dark  violet  when  drawn  out 
in  very  thin  threads,  as  well  as  in  thin 
splints.  Hence,  in  point  of  colour,  it 
was  exactly  like  the  Venetian  black 
glass.    (' Gewerl>ehalle.*) 

(3)  Glass  may  )>e  stained  by  piiintiug 
its  surface  with  a  fusible  colouied  glass 
ground  to  a  fine  powderand  mixed  up 
with  gura-water  or  turpentine,  and, 
after  drj'ing,  then  he^itin^  the  painted 
glass  in  a  furnace  uutii  the  coating 
rosea.  Collodion,  abdlac,  or  apirit- 
copal  varnishes,  coloured  with  one  of 
the  c<»it]-tjir  dyes,  can  in  some  cases  Ix? 
I  advant^igutmsly  resorted  toasa  coloured 
•  wash  for  white  glass. 
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(4)  The  pigments  oommonly  em- 
ployed  for  decorating  f^ftM  and  porce- 
Uuii  hiive  hithorto  l>'  «Mi  prepared  either 
by  melting  the  iiu'tjillic  silt,  which  in 
generally  the  nitrate,  in  rodiu  (colophu-  : 
nium),  or  bj  dwompoging  Bohible  roan 
aoap-s  with  the  .solutions  of  these  salts, 
whereby  an  insoluble  reHinnto  is  formed 
which  is  first  dried  and  then  dissolved,  , 
just  m  that  formed  hf  tadan  ii  in  oQ  | 
of  turpentine,  lavender,  nitro-benzol,  \ 
or  some  HiniiLir  nolvciit.  Both  those 
metluMln  of  prepiiratioii  have  their  din- 
advantaged,  the  principal  being  that  a 
ooniAderable  quantity  of  the  metaUic 
nit  remuna  undissolve<i,  and  when  the 
reHinous  mass  w  di8«olved,  it  in  preci- 
pitated and  lost,  or  at  beist  is  only 
reeoveiwl  by  »  tedious  operation. 
With  tho  help  of  carbolic  acid,  these 
pigments  can  be  prepirt»<l  without 
difficulty,  and  without  any  insoluble 
metallic  compoundi*  separating,  worth 
mentioning. 

BUmuth. — 2^  dr.  metallic  bismuth 
are  disnolvod  in  ftc]ua  rej^a,  and  evapo- 
rated in  a  porcelain  dish  to  a  thin 
syrup.    When  cold,  12)  dr.  carbolic 
aoid  liquefied  by  gently  warming  in  hot 
water  are  added.     It  is  left  Htiuidinij  a 
few  hours,  for,  if  warmed  and  wtirred  i 
at  once,  an  energetic  reaction  takes  { 
plsoe^  idth  violent  foaming.   At  the  ; 
end  <n  this  time,  it  is  well  stirred  with 
a  glass  rod  and  heated  awliile  in  a 
st^uu  bath,  when  there  will  be  an  i 
evolution  of  1 1  v  >  i  rochlorio  add  Tapoura. 
It  is  taken  out  of  the  steam  bath  as  | 
soon  as  a  drop  reniovp<l  on  a  t^ln-*^  rod  • 
will   dissolve  clear   in   nitro-ljeuisol.  j 
When  this  point  is  reached,  the  mass 
is  dissolved  in  nitro-benzol  or  a  mixture  I 
of  nitro-benzol  and  oil  of  sjiike,  when 
the  prepinition  will  lie  rea«ly  to  use. 

Tin. — 2^  dr.  pure  tin  are  dlsjiolved 
in  aqua  re^^a,  and  the  solution  is 
evai>onited  to  a  thin  syrup,  then  mixed 
with  12J  tlr.  carbolic  acid  in  tho  manner  ' 
above  described.    The  remainder  of  the  i 
Operation  is  the  same  as  for  bismuth.  | 

Uranium.— -S^  dr.  uranium  nitmte 
are  mixe<l  witlj  10  dr.  hydrochloric  i 
acid  and  dissolved.    This  solution  is  ! 
also  mixed  with  12J  dr.  carbolic  acid,  i 


as  before,   and  treated  as  sireadj 

described. 

Iron. — dr.  irtni  j>erfhlorido  are 
dissolved  in  pure  hydnx^hloricacid,  and 
any  excess  is  removed  by  evaporation, 
so  that  the  solution  when  ooM  will  have 
the  consist<mce  of  a  thin  syrup.  To 
tins  are  added  r2|  dr.  carbolic  acid  ; 
and  it  is  then  treated  as  described 
under  bismuth. 

Matiganue  pigment  can  be  made 
from  manganese  chloride,  and  nickel 
and  colialt  pigments  from  tlieir  chlor- 
iilcH,  in  precLHely  the  ijaiue  manner  as 
that  of  iron  is  inade  from  its  ehkride. 
The  finished  prepamtion  can  be  diluted 
to  any  desireil  extent,  as  the  concen- 
tration of  the  original  preparation 
leaves  plenty  of  play  for  Uie  mlution. 
The  different  pigments  above  described 
may  be  mixed  with  each  other  to  form 
all  kinds  of  combinations.  (Dr.  K. 
Kayser,  *  Deut.  Ind.  Zeit.') 

XmitetiOII  Oems.— The  property 
of  glass  to  dis{)lay  a  variety  of  tints  by 
the  mldition  of  metAllic  oxid<»,  is  nwle 
use  of  for  the  production  of  artificial 
gems.  The  peroentsge  composition  of 
the  Ijaae  used  is  SiO„  38-10;  K^O, 
7  90  ;  1M>(  »,63  0;  A1,0»  Fe^O,,  l-OO. 
(Powell.) 

Weiskopf  gives  the  following  for- 
mulsB  for  the  frit  used  in  Bohemia  for 
making  imitations  of  some  of  the  pre> 
cious  stones  : — 

imitation  AgatfJi. — 10  lb,  quarts, 
17  lb. red-lead,  3-2  lb.  potash,  2  2  lb. 
borax,  and  0-1  11).  iirsciiic  Thequan- 
tity  of  «  hlori«le  of  gold  a<lde<l  is  e<]ual 
to  that  obtaine<l  from  0*4  of  a  dtioit. 

Ayai€  Ulmn, — 10  lb.  broken  glass  is 
melted,  and  to  it  are  added  0*15  lb. 
co]iper  oxide,  0*15  lb.  each  of  the 
oxides  of  chromium  and  of  manganem, 
0*02  lb.  each  of  oxide  of  cobalt  and 
nitrate  of  silver,  0*01  lb.  osdde  of 
uianium,  0*4  lb.  red  argols,  0*3  lb. 
l)one  meal.  Each  oxide  Ls  added  alone 
and  at  intervals  of  10  minutes.  After 
heating  the  mixture  for  an  hour,  0'3 
or  0*4  lb.  of  fine  soot  is  put  in. 

Nnl  M(,rbfe.—m  lb.  Hand,  40  lb. 
{X)Ui.sh,  10  lb.  linu',  2  lb,  table-sidt,  1 
lb.  saltpetre,  and  0  1  lb.  arsenic.  The 
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mixture  ii  melted,  end  then  25  lb. 
copper  auboside  and  1  IK  mltpelre  are 

mixcnl  in. 

ArtiricialturqitouesainjsmdeiaPBm  \ 
and  Vienna  tnnt  eannot  be  diatin-  | 
guiahed  hj  external  appearancee  from 
the  natural  product,  and  wlien  artisti- 
cally mmle  can  only  Ix;  iliMtingviiMlu'd 
by  means  of  the  tile,  being  UHuaiily 
aofter.   They  are  made  from  alumina 
phosphate  and  copper  phosplmte  mixed 
together  and  8uV>jectetl  to  hydmulic 
pressure.    £veu  in  chemical  composi- 
tion they  reeemUa  the  natural  mineral 
which  is  a  hydrated  alumina  phoaphate 
with  2  per  cent,  of  oopper  oxide.  ; 
(*  Diainant.  ■) 

The  primary  materials  from  which 
the  diflbrent  xinda  of  arttiioial  atonea 
arc  made  on  the  Cotitinent  ia  aa  fol- 
lows : — 

Pure  pulverize<l  quartz  .45*7 
Pure  drv  soda  carbonate    .  22  *  8 
Galcined  borax  .       .  7*6 
Saltpetre  ....    3*4  1 
Pure  red  lead  (minium)    .11*8  ! 

Theieaubatanoea  are  thoroughly  mixed  I 

together,  introducc<l  into  a  Hessian 
crucible,  and  heate<l  to  vivid  nnlness 
in  a  charaoal  hre.    When  the  mixture  | 
haa  been  thoroughly  melted,  the  pro>  I 
duet  iaa  tmnsparent  eryatal  glass  of  j 
very  ^rr^it   brilliancy.    In  order  to 
imitate  the  various  precious  stones,  cer- 
tain oxides  or  carbonates  are  added  to 
the  above  ingredienta  in  the  foilowiqg 
proportionB  by  weight 

For  aapphire,  add  0*108  coUdt 

carWuiate. 

emerald    „    0*530  iron  oxide. 
„  amethywt  „    0*265  manganese  , 

carlx>nate. 
„    topas      „    1*690  uranium 

oxide. 

Artifirial  Ruhirx. — Acconliiig  to  l>e- 
nault,  a  niafpiiHcent  deHcription  <>f 
artificial  ruby  can  Ijc  obtained  iu  the 
following  manner:  Of  the  mixture 
given  above  to  produce  the  wliite 
tniiisj^in-nt  Uvnis  (»f  all  tli«'f«<'  atones, 
'61  uii  lH  by  weight  are  taken,  which,  . 
finely  pulverised,  are  intimately  mixed  ! 


with  2*80  parts  antimony  glaas  and 

0*05  purple  of  Cassias.  On  cooling 
this  mixture,  aftrr  lit'inp  well  nu'ltcnl, 
it  sometimes  gives  a  tmnHjinrent  masa, 
and  nt  others  an  opaque  product. 
When  tran8|iarent,  it  &i  a  brilliant 
imitation  of  the  topiiz  ;  when  (>{>aque 
it  forms  a  splendid  iuiilHtion  iniby  by 
melting  1  part  of  it  with  6  of  the  pri- 
mely materia]  (let  formula  given 
above).  The  pro<luct  when  taken  from 
the  crucible  is  in  the  form  of  a  brilliant 

Jrellow  cryntal,  but  before  the  blow -pipe 
t  ia  transformed  into  a  vivid  red  crys- 
tal, having  exactly  the  tint  of  the 
oriental  ruby.    (Elfiier. ) 

Crystalline  or  Chipped.— Few 
trade  secrets  have  been  kept  so  well 
from  the  knowledge  of  the  general 
public  as  the  procees  <d  pnxlucing  the 
nVmve-nientiojio*!  spociet*  of  dcciimtive 
glass.  It  is  said  to  be  the  invention 
of  a  French  engineer  who  catted  it 
"vieiTe  gievre,"  or  froeen  glaas.  In 
tlie  Tnited  States,  where  its  manufac- 
ture luw  lieen  brought  to  a  greater 
state  of  perfection  tlian  in  any  other 
oountiy,  it  is  known  under  the  more 
common  namcM  of  clupped  or  crystal- 
line glass,  and  the  oi»emtion  of  nianu- 
^ture  "  glasf^  eliipping."  It  lias  a  re- 
marfcaUe  appearance,  being  covered 
vrith  fem-like  figures  no  two  of  w  hich 
exactly  resemble  each  other,  <litrering 
in  fKith  sluipeand  form.  To  tho;«e  un- 
acquainted with  the  method  of  pro- 
ducing thia  glass— and  there  are  veiy 
few  that  have  any  conception  of  how 
it  in  nimlc — tlio  ;in>ces8of  manufactur- 
ing is  very  i)Uiizliug. 

Thia  metnod  cl  ornamenting  glass  Is 
so  simple  tliat  mo^t  {  teople,  when  they 
have  it  tirwt  explaine<l  to  thcni,  will 
hardly  believe  that  such  Kiinplc  means 
can  produce  such  marvellous  results. 
It  is  done  by  covering  glaaa  with  glue, 
which  mlheres  U)  the  glass,  jind  when 
the  glue  dries  it  shrinks  and  draws 
with  it  pieces  of  the  glass  or  cliip  of 
glass. 

The  first  neccfwity  in  carrying  out 
this  proces.H  is  Ut  ha\e  the  glass  which 
is  to  be  ornanienteil  ground  eithei- by 
means  of  the  sand-blast  or  by  the  more 
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trouItleKouie  incviiirf  of  jL^rituiing  by  i 
hand.  Tliw  in  done  )»y  i  uhl»ini?  u  «tone  j 
with  a  flat  aide  over  the  glatM  till  it 
baa  lost  its  poliah  and  become  tranidu- 
cent.  ^  A  thin  layer  of  emery,  ki  pt 
irol  with  water,  will  fiwilitjito  the 
grinding,  which  should  be  iw  eoiirne  iw 
poiwible,  and  for  which  reason  grinding 
done  by  the  nad-blMt  ia  prefenkble. 

After  the  glann  hat  been  ground  it 
hIiouM  lie  kept  «cnipulously  clean. 
Gruut  care  should  be  exercitied  that 
the  aurfioe  is  not  toudbed  by  the 
hands.  Any  trace  of  grease  is  very 
apt  to  make  the  reMultn  uncertain.  If 
tixo  gliw«  luuj,  however,  become  con- 
taminated, it  may  be  cleanoil  with 
vecy  etrong  ammonia^  although  glass 
irtiioh  it  h)Ui  been  necessary  to  dean  b 
l^t  to  be  nithcr  unreliable. 

When  every  tiling  is  ready,  the  glass 
is  placed  in  a  room  where  it  ia  intended 
to  carry  on  the  process,  accurately 
levelkMl,  and  flowea  with  a  solution 
matle  an  follows  : — 

Good  glue  is  placed  in  sufficient 
water  to  cover  it^  and  allowed  to  soak 
for  24  hours.  If  the  water  is  abHorljed 
during  the  Hoaking,  more  may  l»e  »Mlde<l. 
It  is  then  iiquefieil  over  a  water-bath, 
and  it  then  ready  to  use. 

In  pnetice  it  makes  considerable 
dit!ert'tuv«  wliicli  kind  of  glue  is  uned.  j 
By  n;iH5»it<j*l  exueriment8  it  ha«  been  I 
found  that  Irish  glue  is  the  best  for 
the  purpose. 

A  wide  brurth  is  <lipped  in  the  glue 
and  applie<l  to  thf  glass.  The  coating  I 
should  be  a  thick  one,  otherwise  it 
will  not  be  strong  enough  to  do  the 
work  re«juired.  When  the  plates  are 
Coat«<l,  they  may  l»e  pla<^e<l  in  racks, 
and  the  temjwrature  of  the  room  raised 
to  95"  or  100*^  F.  They  are  permitted 
to  remain  at  this  temj>erature  till  they 
are  perfectly  dzy,  which  will  be  in  10 
to  20  huurn. 

It  is  at  this  stage  tliat  the  uncertain 
character  at  glue  shows  itself.  Under 
certain  circumstances  the  ^lue  will 
begin  to  crack  and  nneof  itwlf  without 
any  more  manipulations ;  but  uioi^l 
generally  it  will  require  to  have  a 
stream  of  cold  air  suddenly  strike  it. 


If  the  plate  ia  iierfectly  dry  at  tfaia 
period,  an«l  of  suthcient  thicknexs,  the 
top  surface  of  the  giaiM  will  be  torn 
off  with  a  n<nae  resembling  the  crack 
of  a  t^>y  pistol.  Sometimes  the  pieces 
of  ^lue  will  leap  2  or  3  in.  in  the  air, 
and  tn.iy  even  fly  into  the  eyea  and 
injure  tliem.  To  guard  against  this 
it  is  customary  for  the  workmen  to 
wear  a  pair  of  spectacles  fitted  with 
plain  glasa.  The  glue  will  come  off 
sometimeM  at  the  least  expectoil  times, 
notably  if  the  plate  with  dried  glue  is 
lieing  carried  from  one  room  toanother. 
Plates  which  have  shown  a  deciile*! 
diriinclination  to  chip  Imve  luuuifoHtoil 
a  remarkable  and  unexpected  activity, 
and  have  jumped  into  the  hat  d  tiie 
person  carrying  them  in  such  a  mannrr 
as  to  cauHe  him  to  drop  them. 

The  strength  of  the  glue  is  very 
extraordinary.  If  the  (^ibb  has  been 
ctNited  on  the  hollow  or  beUy  aide  of 
the  ghwH,  the  wlight  leverage  thus 
obtained  is  almost  Hure  to  break  it. 
es])ecially  if  the  gbws  besinglestreugth. 
Even  plate  g]ii.s,s  i^^  not  unfinequent^ 
broken.  It  might  l>e  a  nither  interest- 
ing nmthematicjd  CJilculation  to  fnul 
out  the  force  necessary  to  separate  the 
aurfaoe  of  glaas  in  Uus  manner  on  a 
piece,  say,  48  in.  by  48  in. 

Tlie  result  of  the  operation  de»*cril)e<l 
may  be  either  a  design  resembling 
ferns  of  varf<Mi8  ahapes  and  siaes,  or  it 
may  be  a  circular  daaign,  eachifaiting: 
nanx)W,  featliery  appeaniiices  ;  ()r,  if 
uusuiUible  glue  ha^  licen  UHetl,  it  may 
be  of  a  nondescript  appearance. 

If,  after  the  glue  has  been  applied, 
but  before  it  lias  liocoine  anj  more 
than  set,  a  piece  of  stout  piy^er  is 
pressed  over  it  and  it  is  allowed  to  dry 
ra  this  way,  the  glass  will  have  lees 
the  appsainnoe  of  nathers,  but  will  be 
much  coarHor,  and  larger  pieoea  will 
be  removetl. 

The  circular  d^ign  mentioned  occurs 
under  the  same  oiroumstaaeee  as  the 
other,  with  the  exception  thatitgene> 
rally  is  ma«le  during  cold  wenther. 
Sometimes  several  weekr>  may  run 
along  and  nothing  but  this  fannaticQ 
be  made. 
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Some  very  elegant  denigiui  miiy  be 

produced  hy  Hultniitting  the  glji«>ioncc 
more  to  the  same  optjration,  covering 
it  as  before  and  allowiug  the  glue  to 
chip.  This  ii  known  hj  the  name  of 
double  chip.  If  the  gla^s  was  covered 
with  the  Rniall  circlea  iu  the  first  place, 
the  iiecond  time  it  will  have  an  appear- 
ance very  much  resembline  shells,  and 
for  this  reason  this  has  been  called 
shell  chip. 

If,  in«tea<l  of  using  ordinary  glass, 
coloured  glaos  is  employed,  furetty  and 
original  «nM!t8  mij  be  olitiiined.  The 
gkM  mij  be  cither  coloured  clear 
through,  or  it  may  have  only  a  thin 
coating  on  one  side.  In  the  latter 
case,  in  some  places  the  entire  layer  uf 
Ofdourad  g^a«  will  be  removed,  and  in 
other  places  only  a  verj'  little,  and 
^lill,  therefore,  give  all  the  gradations 
between  those  two  extremes. 

GlaaB  which  has  been  treated  in  this 
way  may  be  sOvered  and  gilded,  and 
thereby  be  mmle  still  more  rsmarkahle 
in  appearance. 

Extremely  elegant  effects  may  be 
obtained  by  what  in  known  as  "  chip- 
ping to  a  line."  The  deaiK'n  i»  ground 
in  the  glasK  liy  theonlinHi  y  sjvnii -blast 
process.  After  the  glass  lias  passed 
through  the  maofaine,  the  protootive 
coating  (wax  is  generally  used)  is  not 
removed,  but  is  left  on  to  keep  the 
slue  off  those  parts  which  are  not 
mtcnd^l  to  chin.  The  ghic  is  then 
applied  in  a  thick  layer  to  the  ground 
portion,  and  the  prooew  ie  OMned  on 
as  usual. 

Cutting^. — (1)  Annealed  glass  ves- 
■ele  may  be  enlneoted  to  a  veriety  of 

processes  after  they  have  lK?come  cold. 
The  mark  of  fracture  left  at  the  base 
of  a  blown-glass  vessel  by  the  working- 
irm,  ia  removed  by  pressing  it  upon 
the  edge  of  a  swiftly-revolving  stone 
wheel.  After  the  ine<iuality  is  re- 
moved, the  roughness  is  polidhed  away 
hj  suljstituting  a  wooden  wheel  for 
the  atone  one.  Cutting  and  engraving 
we  modified  forms  of  the  same  pnx^eHH. 
The  difference  of  effect  lies  in  the 
greater  depth  of  incision  produced  iu 
cuttbg.  In  either  prooem,  lathee  are 


used,  in  whioh  the  glaee  is  pieeoed 

against  the  cutting  tools ;  thei«e  are 
wheels  revolving  rapidly  in  a  per|»en- 
dicular  plane.  In  cutting,  the  lathes 
are  driven  by  steam,  and  the  cutting 
wheels  are  of  considerable  dimeni^icn^. 
The  actual  cutting  is  j^erformed  by 
iron  wheelrt  «upplie<l  from  hojuiern 
with  sand  and  water.  The  iucitiiuus 
produoed  by  iron  wheels  are  smoothed 
by  stone  wheels  supplied  with  water, 
and  are  iwlished  by  woo<len  wheels 
supplied  with  water  and  emerj'-pow- 
der,  i>utty-powder,  numice,  or  rouge. 
For  engraving,  the  lathes  are  usually 
worked  by  foot-treadles,  and  the 
wheels  are  of  copper,  and  in  some 
oaeoB  do  not  measure  more  than  ^  in. 
in  diameter.  In  engraving,  it  is  cus- 
tomary to  leave  the  pattern  rough  ami 
the  ground  clcjir  ;  tluM  arrangement, 
however,  may  be  reversed,  by  polish- 
ing the  pattern  with  leaden  wheelc 
supplied  with  oil  and  rouge,  and  Inr 
previously  roughening  the  ground. 
(PoweU.) 

(2)  Glass  can  be  cut  under  water, 
with  great  ease,  to  almost  any  ahi^ 
by  simply  using  a  pair  of  shears  or 
strong  scinson^.  In  order  to  ennure 
success,  2  points  must  be  attended  to 
—first  and  moot  important,  the  glan 
must  )«  kept  quite  kifll  in  the  water 
while  the  scissors  are  applieil  ;  and 
secondly,  to  avoid  risk,  it  is  better  to 
begin  the  cutting  by  taking  off  small 
pieces  at  the  oomers  and  along  the 
edges,  and  so  reduce  the  shaj)e  gradu- 
ally to  that  requireil,  }w<  if  any  iitteinpt 
is  made  to  cut  the  glass  all  at  once  to 
the  ohape,  m  we  afaould  out  a  piece  of 
cardboard,  it  will  most  likely  break 
lUst  where  it  is  not  wantetl.  Some 
kinds  of  glass  cut  much  better  than 
others,  th»  softer  glseeee  being  the 
beet  for  this  purpose.  The  scissors 
need  not  be  at  all  sharp,  as  their 
action  does  not  appear  to  (1e]>end  on 
the  state  of  the  edge  presented  to  the 
glass.  When  the  operation  goes  on 
well,  the  glass  breaks  away  from  the 
>^ci.s8or><  in  snmll  pieces  in  a  ntraght 
line  with  the  blades.  Tliis  UMithcd  of 
cutting  glaie  has  often  been  of  aervioe 
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when  »  cUamond  tuui  not  been  at  hand, 

for  cutting  ovalH  and  segmenta,  and 
thouj^h  the  «Ml.^'fs  arc  Tint  so  Hmoc»th  a?* 
might  be  de«inxi  for  uome  purpoM^, 
yet  it  will  anawer  in  a  great  many  I 
ca^es. 

(3)  To  cut  fill  the  jar  with 
lard -oil  to  where  you  want  to  cut  the 
jar  ;  then  heat  an  iron  rod  or  bar  to 
red  heat,  inunerae  it  in  the  oD ;  the 
unequal  expannion  will  crack  the  jar 
all  round  at  the  surface  of  the  oil,  and 
you  can  lift  off  the  top  part.  I 

(4)  The  followin);  is  aaid  to  be  an  ; 
eaaj  way  of  cutting  glasn  bottles,  car-  , 
bovH,  etc.,  into  hand-li^lits.    ViiM  f)or 
G  ritrands  of  coivr«e  piioking  twine  round 
the  bottle  on  each  tdde  of  where  you  i 
want  it  divided,  ao  as  to  fonna  groove 
about  If  in.  vdde  ;  in  this  groove  paM  I 
one  turn  of  a  piece  of  hard  lai<l  white  1 
line,  and  extend  the  two  end&,  and  i 
make  them  fut  to  tome  support ;  then  | 
have  ft  tub  of  cohl  water  clfjse  to  you  ! 
and,  gra*<ping  tlie  Inittlv  l»y  tlio  neck 
with  one  hand  and  the  bottom  with 
another,  saw  the  bottle  quickly  back- 
wards and  forwards  for  »  short  time 
you  will  soon  notice  a  burning  smell  | 
caused  by  tlie  friction  of  tho  lianl  cord. 
After  about  one  minute's  friction,  by  a  < 
side  motion  of  the  bottle,  throw  it  out  > 
of  the  line  into  the  water,  and  then  tap  j 
against  the  side  of  the  tu>)  when  the 
bottom!  will  drop  off.    Carl»oys  cim  be 
cut  OS  easily,  but  being  larger,  they  ; 
require  two  peraons  to  seenNkW  them 
backwaids  and  forwards.    The  line  of 
twine  to  form  tlie  groove  must  1h»  put 
on  (juite  tight  and  then  wetted  to 
tighten  more,  so  as  not  to  shift ;  but 
let  the  groove  and  stout  cord  be  dry. 
The  cutting  cord  should  not  Ik*  less 
than  i  in.  thick  ;  the  edge  of  the  ghiss 
after  cutting  should  be  rubbed  on  a  i 
grindstone,  as  it  is  venr  sharp. 

(5)  If  a  bottle  is  to  be  cut  into  two 
piei*es,  a  notch  is  filed  in  its  side. 
Then,  by  applying  a  hot  iron  or  glass 
rod,  first  on  one  side  then  on  the  other 
of  the  notcli,  a  smooth  crack  ^  in.  long 
will  sometimes  form,  l^ut  jvm  this  <loes 
not  always  take  place,  and,  as  in  cut-  1 
ting  glass  only  one  of  the  pieces  is  | 


wanted,  a  eradc  may  be  started  weO 

away  from  tin  dedred  place.  A^sum* 
ing  such  a  crack  to  U-  forme<l,  it  may 
lie  led  in  any  direction  by  slowly 
moving  in  advMioe  of  it,  and  in  oontaot 
with  the  g^aas,  the  end  of  a  pipe  stem, 
of  an  iron  or  a  ^las.«i  rod,  heate<l  to  a 
full  re<l  heat.  The  speecl  with  which 
the  rod  is  to  be  moved  depends  on  the 
crack.  It  should  be  kept  about  |  in. 
in  atlvance  thereof,  and  should  be 
moved  continually  away  from  the  end, 
as  the  crack  extends  itself.  In  tliis 
way  a  flaak  can  be  cut  into  a  spiral,  or 
heavy  plate  glaas  divided  with  fair 
accunicy. 

The  great  jvvint  is  to  have  the  line  of 
the  cut  well  markevi.  If  a  bottle  is  to 
be  cut  off  to  make  a  battery  jar  for 
instance,  a  string  tie<l  or  a  rubber  band 
Hprung  around  it  alwut  a  }  in.  from 
the  place  of  division  forms  a  convenient 
guide.  The  cut  may  be  carried  around 
pamllel  with  the  string  or  band.  Then 
a  half -hour's  grinding  on  a  horizontal 
I»ane  of  gljv*<s,  with  sand,  camphor  and 
tur|)entine,  will  finish  the  edge  |)er- 
fectly.  In  maridng  a  niaoe  for  cut> 
tmg,  a  pointed  piece  of  soap  may  be 
usetl,  as  a  string  can  only  he  employe*! 
on  cylindrical  objects.  Tliis  method 
of  working  is  attended  with  one  incon- 
venience. Unless  a  rod  of  large  aiie  ia 
used,  continual  n.'hej»ting  is  necessary. 
A  gl.uss  nnl  siii  thick  as  a  {Xinholder  \\-ill 
carry  a  cut  about  2  in.  at  a  hoat.  A 
pipe  stem  or  tenpenny  nafl  will  do  the 
same.  To  obviate  waiting,  sovend  rode 
may  be  used,  some  heating  while  one  ia 
in  use. 

A  fine  ga.s  jet,  burning  htsm  a  fine 
glass  jet  at  the  end  of  a  rubljer  tube, 
has  also  Ijceti  sntri:est<Hl,  Lut  is  incon- 
venient. Little  carbon  pencils,  tluit 
bum  with  flameless  incandescence, 
may  be  used  instead  of  a  heated  nd. 
These,  however,  are  troublescMne  to 
make. 

The  use  of  wliat  is  sold  by  the  fire* 
works  dealers  under  the  name  of  punk 

was  suggested  by  a  consideration  of  the 
|>oints  given  alnne.  This  siilst.ince 
bums  slowly,  without  flame,  and  main- 
tains a  strong  incandescence  until  quite 
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comramed.  The  incudMcgnt  part 
Ukefl  the  shape  of  a  cone  like  a  smurp- 

encd  pencil.  As  long  an  t  he  piece  ]nMs 
its  burning  end  inaintaina  thiii  furm. 
By  blowing  upon  it  the  heat  ean  be 
materiAlly  increaeed.  On  trial  it  wa8  | 
found  to  cut  ^la?<8  f)crfeclly.  The  only  : 
objection  to  it  i.s  that  if  ruhl)e<l  agjiiutst 
the  glass  the  aah  aoila  ila  surface,  no 
that  the  progress  of  the  crack  oaiinot 
be  conveniently  watched.  Hut  in 
practice  it  is  not  ncreHHJiry  to  hol«l  it  in 
contact  with  the  giatiH,  as  it  radiate 
heat  enough  to  lead  the  cndc,  if  ^leld 
rety  oloae  and  not  in  abtolate  oonteet 
therewith. 

By  using  punk  the  trouble  of  sliift- 
iog  from  rod  to  rod  and  the  necessity 
of  a  sooroe  of  high  heat,  a  Bunsen 
burner  generally,  is   obviated.  The 
punk  can  \ie  lighted  with  a  candle,  or 
even  with  a  match,  and  is  ready  for 
use  immediKtely.   A  long  stick  will 
last  for  ^  hour,  enough  to  do  a  great 
deal  of  work.    The  only  difficulty  is  i 
in  starting  the  crack.    It  may  be  done  j 
by  heating  the  glass,  and  touching  it 
with  a  drop  of  water.    This  generally 
starts  several,  and  the  one  pointing  in  ' 
the  most  convenient  direction  may  be  ' 
chosen,  and  carried  where  desired.  | 
The  method  first  spoken  of  as  applic- 
able to  bottles,  that  of  filing  a  notch 
and  heating  the  glass  first  on  one  side 
and  then  on  the  other,  cannot  be 
depended  on.    (S.  T.) 

(6)  This  method  has  been  used  in 
cutting  cylindrical  beer  bottles  ranging 
from  J  in.  to       in.  in  thickness,  but 
aliK)  to  some  extent  on  dint  glass  round 
teltnr  botUes  g  in.  thick.   The  thick 
bottles  were  cut  equally  well,  only 
requiring  a  little  more  time.    A  blow- 
]»pe  of  some  sort  is  essential.  A 
common  blowpipe  with  gas  or  candle- 
flame  will  do ;  but  a  gas  blowpipe, 
consisting  of  a  large-diameter  tube  for 
supplying  the  gas,  and  a  small-bore 
tube  fixed  centrally  in  the  large  one  i 
for  furnishing  the  air  jet  is  miich  the  | 
more  convenient.    The  air  jet  should 
be  rather  tine,  ho  that  a  sliort-j)ointe<l  j 
blue  flame  of  small  diameter  can  be  | 
easily  produced.    Some  kind  of  a  sup-  ! 


port  murt  be  provided  by  means  of 

which  the  blowpipe  can  be  adjusted 
and  hel<l  in  any  fixed  position.  Some 
sort  of  an  arrangement  must  also  be 
provided  by  means  of  whidi  the  bottle 
to  l)e  cut  can  be  slowly  rotated  by 
luiud  in  a  fixeil  position.  This  may 
be  vertical,  horizontal,  or  at  au  angle, 
as  most  convenient. 

In  the  case  of  flat-bottomed  bottles 
this  may  cjwily  be  done  for  a  vertical 
position  by  nallmgon  to  the  workbench 
or  on  to  a  horusoutal  board  two  short 
wooden  deats in  theshapeof  aV,  with 
the  o]^n  end  towards  the  operator. 

Having  arranged  the  bottle  rea<ly 
for  turning  as  above  described,  adjust 
the  blowpipe  so  tliat  the  flame  will 
impinge  upon  the  bottie  at  the  place 
where  the  same  is  to  be  cut,  and  in  a 
direction  normal  to  the  sui-face  at  the 
point  of  contact.  Next  provide  a  pail 
of  cold  water  destp  enough  so  that  the 
bottle  may  be  immersed  in  the  water, 
hoa<l-dowu,  to  a  point  1  in.  or  '2  in. 
above  where  it  is  to  be  cut.  Now 
rotate  the  bottle  by  hand  at  the  rate 
of  about  four  rerohitions  per  minute, 
and  at  the  same  time  cause  the  finely- 
pointed  blue  and  intensely  hot  flame 
of  the  blowpipe  to  play  upon  the 
bottle.  The  best  results  are  usually 
obtained  when  the  extreme  tip  of  the 
flame  just  touches  the  bottle.  After 
four  or  five  revolutions  quickly  lower 
the  bottle  vertieaUy  with  head  down 
into  the  pail  of  water.  As  soon  as  the 
heate<l  portion  of  Uittle  touches  the 
water  a  sliarp  cnvck  will  l>e  hearcl  if 
the  operation  is  successful,  and  usually 
the  head  of  bottle  will  drop  off.  Some- 
times the  two  partes  must  be  pulled 
apart,  or  the  undesiretl  portion  knocked 
otf  by  a  sliarp  blow  from  a  piece  of 
hard  wood  or  h'glit  hammer.  Should 
the  first  attempt  be  unsuccessful,  try 
a  little  l<»nger  heating.  A  little  prac- 
tice will  make  failures  very  rare. 
Avoid  splasliing  the  water  when  lower- 
ing bottles  into  same,  or  irregular 
fractures  are  liiible  t<»  result.  .Xn  old 
file  apfilied  to  the  Khat[t  <'dLr<'s  <if  the 
severed  pai  t-^  will  make  them  sale  to 
baodlA.   (  English  Medianfe.') 
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(7)  Cutting  bottles  will  not  ruin  »  i 

diunond  any  more  than  cutting  "  ca- 
thedml-glam "  or  "  rough -rolletr*  if 
done  anyone  uaed  to  it ;  but  ama- 
tmn  tm  Wuly  to  ruin  »  diamond 
even  on  plain  window-^aie,  through 
not  understanding  how  a  diamond  I 
ought  to  act,  therefore  the  following 
ma^  be  recommended  :  Bind  a  straight 
■tnp  of  thin  wood  or  oirdboard  around 
the  bottle  to  act  aa  ruler  or  guide,  and 
tic  firmly  with  twine  ;  then  with  a 
ateel  wheel  glaas-cutter  (price  from  6d, 
to  *  It.)  go  onoe  around  dowly  and 
imtlier  heavily,  takii^  care  not  to  miss 
a  part ;  remove  the  cardboiwrd  or  wood 
and  make  the  i>oker  red-hot  for  2  in. 
or  8  in.,  and  lay  acroea  the  bottle, 
working  it  up  and  down  a  little  in  the 
direction  of  the  cut.  Thi.s  will  start 
a  '*  flaw. "  Continue  the  name  all  round, 
keeping  poker  a  little  ahead  of  the 
flaw.  1  have  eul  eooret  lor  my  own 
aee,  but  I  prefer  to  use  a  diamond. 

Darkening.  —  The  following,  if 
neatly  done,  renders  the  glatia  obscure 
yet  diaphanous :  Kub  up,  as  for  oil 
colours,  a  sufficient  quantity  of  sugar 
of  lead  witli  ii  little  V)<.)ileil  linsee<l-oil, 
and  diHtri^»uie  tliis  uniformly  over  the 

Ee,  frum  the  end  of  a  hog-hair  tool, 
a  dabUng,  jerking  motion,  until 
appearance  of  ground  glivs8  is  ob- 
tainod.  It  may  be  omameiitod,  when 
perfectly  hard,  by  deliueatiuK  the 
pattern  with  a  strcmg  scdution  of  oaus- 
tio  potMh,  giving  it  such  time  to  act 
as  experience  dictntes,  and  then  cxpe<li- 
tiously  wiping  out  the  portion  it  is 
necciiiary  to  remove. 

Drawing  on  {and  tee  Mabkiwo 
ON  and  WKimio  09).— Grind  lamp- 
black with  gum-water  and  common 
salt ;  draw  the  design  with  a  pen  or 
hair  p«*ncil ;  or  use  a  crayon  made  for 
the  purpose. 

Drilling" (.<f^'fi//»o  China  Htvi-tino). 
(1)  For  drilling  holes  in  ^]iifiH  a  coimnou 
steel  drill,  well  made  and  well  tempered 
ia  the  beet  tool.  The  steel  should  be 
forged  at  a  low  tcmpemtiii  c,  a«  to 
be  8ure  not  to  hum  if,  .unl  tiu-n  tem- 
pered aH  lianl  a»  ixxMible  in  a  Lxilh  uf 
■alt  water  that  has  been  well  boiled. 


SndiadriU  will  go  thnNi|^  (^bee  venr 

rapidly  if  kept  well  moistened  with 

tur]»entine  in  which  Home  camphor 
has  been  dissolved.  Dilute  sulphuric 
add  ie  equally  good,  if  not  better.  It 
is  stated  that  at  Beriin  glass  castings 
for  pump-barrels  are  drille«1.  planeil 
and  bored  like  iron  onej<,  and  in  the 
same  lathes  and  macliiueii,  by  the  aid 
of  sulphuric  acid.  A  little  praotioe 
with  theHe  different  plans  vriW  enaUe 
the  operator  to  cut  and  work  glaM  aa 
easily  as  bniKs  or  iron. 

(2*  Small,  rough,  refaee  diamnnili^ 
set  in  the  end  of  a  thi  tube,  make  el* 
fective  drills  for  glass. 

(3)  Kichter  and  Co.,  Chemnitis,  have 
a  way  of  impregnating  thin  Qerman 
silver  discs  (15  to  26  mm.  diameter) 
with  diamond,  so  that  when  fitted  to  a 
quickly-rotating  tool,  these  cut  thnmj^h 
glass  or  porcelain  in  a  few  seconds,  or 
eiftot  any  deebed  carving  with  great 
aocuTM^.  With  igrlindere  made  on 
the  same  principle,  round  holes  can  be 
quickly  and  exactly  made.  The  wear 
of  the  implement,  even  after  much  uae, 
is  hardly  perceptible. 

(4)  A  simple  method  of  perforating 
glass  with  the  electric  .sfnirk  is  descriVie*! 
by  Fages.     The  apparatus  required 
oonaiete  (a)  of  a  reotufpilar  plate  of 
ebonite,  its  suse,  for  a  coil  giving  12* 
centimetre  sparks,  about  18  centimetres 
by  12 ;  (6)  of  a  brass  wire  passing  under 
the  plate  and  having  its  pointed  end 
bent  up  and  penetrating  through  tlie 
plate  (not  farther).    This  wire  is  con- 
nected with  one  of  the  poles  of  the  coil. 
A  few  drops  of  olive-oil  are  placed  on 
the  ebonite  plate  about  the  pointy  and 
the  piece  of  glass  to  be  perforated  is 
superposed,  care  being  taken  not  to 
imprison  any  bubbles  of  air.  The 
olive-oil  perfectly  aooomplishee  the 
object  of  insulating  the  wire.  One 
lias  then  only  to  bring  down  a  wire 
from  the  outer  [M»le  of  the  coil,  on  tlxe 

Iiiece  of  glass,  above  the  iK>iut  of  the 
ower  wire,  Mid  paea  the  ipark.  Bj 
displacing  the  glam  laterally,  for  suc- 
cessive sparks,  it  is  easy  tomakeadoee 
series)  uf  holes  in  a  few  seconds. 
(6)  aiaas  can  be  drilled  with  a  oom- 
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mon  drill,  but  the  wtdmt  method  is  to 
use  a  brooch  drill.  No  K{>car-pointed 
drill  Clin  be  temperefl  liartl  enough  not 
to  lireak.  The  brooch  can  either  \)e  ' 
used  aH  a  drill  with  a  bow,  or  by  the  < 
haod.  It  should  be  nlected  of  lueh  » 
bore  that  it  will  make  a  hole  of  the  re* 
quired  Hize,  at  alx)ut  one  inch  from  the 
end.  It  Hliouid  be  broken  oif  sharp 
with  ft  pair  of  plierH,  at  about  1|  in. 
and  when  the  Hharp  e^lgen  are  V)lunteil 
by  drilling',  a  fresh  entl  »h<iul*l  Ik?  made 
by  breaking  oti'  ^  in.,  and  »o  on,  until 
the  h<de  is  borea.  It  ia  always  detdr- 
able  to  drill  from  both  ndea  ae  it  pre- 
vents the  glft.'iK  from  breaking ;  drill 
lightly,  and  lubricate  with  spiritit  of 
turi)entiue  and  oil  of  lavender,  or  a 
littlecamphor  instead  cimlot  lavender. 
Holes  may  \ie  drilled  tlurough  plate 
gla«8  withn  flat-ende<l  copper  drill  and 
coarse  emery  and  water.  The  end  of 
the  drill  will  gnulually  wear  round,  I 
when  it  must  bere-Hattened,  or  it  will 
not  hold  the  emery.  Practically,  how- 
ever, the  lie*st  meaiiM  of  drilling  holes 
in  glaiM  iii  by  uiiing  a  Hpliuter  of  a  dia- 
m«nid,  A  bnasd^Ol  ismade  tofit  the 
drill-fltock,  sawn  down  a  little  way 
with  a  not«hetl  knife  to  allow  the 
splinter  to  tit  tight,  and  the  oplinter 
fund  in  the  split  wire  with  hot  shellac 
or  sealing-wax.  The  drill  in  lued 
quite  dry  and  with  care.  If  the  hole 
to  Ifc  drilled  in  wante<l  larger  than  the 
tool,  drill  a  number  of  small  holes  close 
together  to  formadroleas  large  as  the 
hole  re<^iuire<I,  then  join  the  holes  with 
a  small  file.  A  wplinter  of  diamond 
may  be  bought  for  2t.  big  enough  to 
drib  a  I  in.  hole. 

(6)  Glass  may  be  readily  drilled  by 
using  a  steel  drill  hanlene<l,  but  not 
drawn  at  all,  wet  with  spirits  of  tur- 
pentine. Run  the  drill  fast  and  feed 
light.  Grind  the  drill  with  a  long 
point  and  plenty  of  clearance,  and  no 
difficulty  will  l>e  exf)erienced.  The  ' 
operation  will  be  more  speedy  if  the 
tmpentine  be  saturated  with  camphor. 
'Wiih  a  hani  tool  thus  lubriciited  glass 
can  be  drille<l  with  small  holcM,  say  up 
to  in.,  about  as  nipidly  iis  ciunt  stt-el.  | 
A  neast  or  row  drill  may  be  used,  care 


being  taken  to  hold  the  stoek  steady, 

so  as  not  to  break  the  drill. 

(7)  To  file  glass,  take  a  V2  in.  rafll 
file,  single  cut,  and  wet  it  with  the 
above  solution — turpentine  saturated 
with  camphor— and  the  work  oan  be 
shaped  as  easily  and  almost  as  fMt  as 
if  the  material  were  l»nii*«. 

(8)  To  turn  in  a  lathe,  put  a  file  in 
the  tool  stoek  and  wet  with  turpentine 
and  camphor  as  l^efore.  To  S(]uare  up 
glass  tuV>es,  put  them  on  a  hard  wood 
mandrel,  nuule  by  driving  injn  rod 
with  centres  through  a  block  of  cherry, 
chestnut,  or  soft  mi^ile,  and  use  the 
flat  of  a  single  cut  file  in  the  tool  post^ 
wet  an  l>efore.  Run  kIow.  Large 
holes  may  be  rapiiUy  cut  bv  a  tube- 
shaped  stoel  tool  cut  like  a  file  on  the 
angular  smiaoe,  or  with  fine  teeth, 
after  the  manner  of  a  n>sc  bit  ;  great 
care  l>eing  necessary,  of  course,  to  back 
up  the  glass  fairly  with  lead  plates  or 
otherwise  to  prevent  breakage  from 
unequal  pressure.  Thin  tool  does  not 
re<juire  an  extremely  fant  motion. 
Lubricated  as  before,  neekt  jobs  of  bor- 
ing sod  fitting  glass  may  be  made 
these  simple  means.  The  whole  secret 
is  in  good  high  steel,  workc<l  low,  tem- 
pered high,  and  wet  w  itli  turpentine 
standing  on  camphm*. 

(9)  The  metho<l  usually  recom- 
mendetl  for  Kjring  a  hoh.'  of  consider- 
able size  in  gla^H  is  l>y  means  of  a  cop- 
per tube  fed  with  emery  and  turpentine. 
This  may  answer  better  in  a  vertical 
drilling  machine  than  in  tlie  lathe,  but 
amateurs  who  are  not  onlinarily  happy 
enough  to  possess  the  former  appliance 
win  usually  employ  the  lathe,  wherein 
it  does  not  prove  a  very  satisfHStOty 
procCHH,  Iniing  difficult  to  maiuige, 
horribly  dirty,  and  exceedin^'ly  hIow. 
The  pressure  necessary  al^o  causes  a 
piece  to  be  punched  out  with  chipping 
of  the  edges  of  the  hole  at  the  back 
before  the  drill-tube  goes  clean 
through. 

It  IS,  of  oourse,  quite  easy  to  drill 
small  holert  in  glass  by  means  of  a 

pro|)erly  hanlene<l  Hpear-fMtititcd  .-^teel 
drill  runnin^^  at  100-*20U  revolutions 
per  minute,  and  having  to  Ixire  some 
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1  in.  holcH  in  discs  of  plate-glass  3  in. 
dLuiieter,  I  thought  it  worth  while  U) 
try  what  could  be  dune  with  a  steel 
tool.  After  several  trials  this  finally 
assumed  the  form  of  a  square-ended 
beir  ground  flat  «»n  one  end,  so  as  to 
have  4  working  edges,  and  as  a  graver 
tool  on  the  other,  for  deeriog  out  the 
oireumference  of  the  hole  as  it  progres- 
ses, and  iniwle  very  hard  l»y  getting,  as 
the  smiths  sjiy,  "all  the  water." 

A  couple  of  tlio  iliscs  were  iixed 
together  with  tumen*  oement,  and 
fixed  centrally  on  a  wooden  face-plate 
by  the  same  means.    Wlien  cold,  the 

Suare-nosed  tool,  held  at  an  angle  of 
^to  the  honBontal,  point  downwards 
over  the  T-rest,  had  one  of  itl  edges 
promed  tirmly  ag]\inst  tite  revolving 
glaw.  The  lathe  was  <lriven  at  about 
00  per  minute,  and  the  work  lubricated 
hjjwt  dipping  the  tool  oocMrionally  in 
turpentine.  Too  much  turpentine 
flowing  over  the  work  does  not  answer. 
The  action  is  not  exactly  a  cutting  one, 
bat  eeems  rathera  kmd  of  looal  break- 
ing  up  of  the  gLuss  immediately  under 
the  etlge  of  the  t<H)l,  which  gtwM  on 
evenly  after  the  huest  edge  of  the  tool 
is  loiit,  and  is  apparently  the  same  as 
that  whioh  oooun  in  waag  the  email 
drills  for  glass. 

The  hole,  however,  went  merrily  and 
cleanly  through  the  outside  plate  with- 
out any orauiderable  chipping  at  either 
RtrfiMSe.  The  gmvcr  point  was  used 
when  necessary  to  kt^p  the  sides  of  the 
hole  parallel.  When,  however,  the 
outer  plate  waa  wedged  otf  by  the  in- 
sertion of  a  knife  blade,  and  theaecond 
proceeded  with.soino  chipjiinj^  occurred 
at  the  inside  .sui  lWe,  since  the  wood 
backing  did  not  give  a  sutticiently  solid 
support.  For  this  the  remetly  is  easy 
and  obvious.    (J,  Brown.) 

(10)  To  make  a  small  hole  in  a  plate 
of  glass  is  a  comparatively  simple 
matter.  All  that  is  required  to  do  it 
is  a  very  hard,  sharp  drill,  some  means 
for  turning  it,  and  a  lubriwint,  such  as 
turpenlint;,  for  (iiiusing  the  drill  to  cut 
rapidly.  A  drill  ma^le  in  the  usual 
form  from  ateel  wire  and  hardened  by 
heating  it  until  it  Is  daikred  and  then 


plunging  it  in  mercury,  will  Ik?  very 
'  hard,  but  not  tough.  Ikifore  the  drill 
is  heated  it  should  be  driven  into  a 
Uodcof  lead,  so  that  its  point  wfll  just 
be  enclo(<*d  >>y  the  lead,  and  after  Ult 
drill  ha8l)een  hartlenetl  in  the  mercury 
its  point  should  be  inserted  in  the  in- 
dentation in  the  lead,  and  the  temper 
of  the  shank  of  the  drill  should  he 
drawn  over  a  lamj)  or  gas  flame  to  a 
blue.  The  Uwl  fjrevent-s  the  drill 
point  from  becoming  heated  suthcieutly 
to  draw  the  temper,  by  oonduetang  tbs 
heat  away  as  fast  as  it  arrives  at  the 
|K)int.  ^^'^len  the  shank  of  the  drill 
becomes  blue  to  within  a  short  distance 
of  the  lewl,  the  drill,  together  with 
the  lead,  should  be  plunged  into  oool 
water. 

The  drill  prepared  iu  this  way  should 
be  wet  with  turpentine  while  in  use,  to 
cause  it  to  "  take  hold."  It  m  advis- 
able to  <lrill  from  opposite  sides  of  the 
glju<s  whenever  this  is  [lossible.  The 
hole  may  be  enlarged  by  means  of  a 
sharp  round  file  wet  with  turpentine. 
When  Urger  holes  are  required,  these 
cannot  conveniently  be  matle  with  a 
drill.  A  copper  or  brass  tulie  charged 
with  emery  and  water  or  emery  and 
turpentine  and  rotated  in  contact  with 
the  gl  is.s,  will  soon  cut  a  hole  a  little 
larger  thaii  the  tulK*. 

Simple  ways  of  guiding  and  revolv- 
ing the  tube  are  shown  in  Fig,  215, 
I  The  glass  to  be  drilled,  which  may  be 
'  the  plate  of  an  electriad  machine  for 
example,  is  placed  upon  a  table  with  a 
few  thicknesses  of  paper  underneath  its 
centre.    Two  blocks  are  placed  on  the 
table  at  diamctriailly  oppx>site  edges  of 
the  disc  and  a  thick  bar  of  wood,  which 
j  is  bored  at  the  centre  to  receive  the 
I  coppw  or  brass  tube,  is  placed  upon  the 
blocks  and  clamped  firmly  to  tli«  table. 
The  glass  plate  is  arranged  so  that  its 
axis  coincides  with  that  of  the  hole  in 
the  bar.   The  [date  is  then  clam{>eii  in 
place  by  gently  inserting  two  wooden 
we<1gcs  between  the  wood«i  bar  and 

.  the  gliiss. 

The  tube  by  which  the  cutting  is 
done  is  stopped  by  a  wooden  plug  at 
the  middle  of  its  length,  and  in  the 
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upiwr  part  i8  inserted  a  soft  rubl»er 
stopper  whicli  rests  upon  the  wooden 
plt^,  also  a  irieoe  of  hmvy  rubber 
tubing  which  rests  upon  the  stopper. 
In  the  rubber  tul)e  in  in8prto<l  one  end 
of  a  close-fitting  metal  shank,  tlie  other 
end  of  wbieh  »  fitted  to  an  oidineiy 
drill  ftock.  Tliis  arrange^ 
ment  provides  for  a  certain 
amount  of  flexibility  in  the 
connection  between  the  tube 
and  the  drill  stock.  The 
tube  is  revolve<l  by  the  gear- 
ing of  the  drill  .st<x;k  while 
it  is  supplied  with  a  mixture 
of  No.  4  emery  and  water  or 
oneiy  and  turpentine.  The 
pressure  on  the  drill  stock 
should  be  light  and  the  tube 
must  be  lifted  frequently  to 
aUow  a  fresh  supply  of  emery 
to  reach  the  surfuce  l)cing 
cut.  This  device  makes  a 
hole  in  the  glaos  in  a  short 
time. 

If  a  larger  aperture  is 
desired,  the  glann  is  first 
drilled  in  the  luauner  de- 
scribed, and  enlarged  by  care* 
fal  cutting  with  a  diamond.  (*flflient. 

Amer.*) 

Enamelling'.  (Sre  aho  Examel- 
LDta.)  —  An  enamel  paint  may  be 
either  an  ezoeedingly  fudUe  glass, 
covered  by  some  metallwozide,andren- 
deretl  opfttjue  by  the  presence  of  arsenic 
trioxide,  or  an  equally  fusible  trans- 
parent ghw  mized  with  some  opaque 
mfuaible  powder.  It  is  always  applied 
as  a  pigment,  and  is  fixed  to  the  u'la^a 
background  by  heat.  It  is  essentially 
a  glass,  and  by  heat  should  become 
partidly  inoorpovated  with  the  ghMi 
upon  which  it  is  painted.  There  is 
little  doubt  that,  in  former  times, 
artists  ground  up  for  their  paint  some 
of  the  self  same  glam  aa  that  with 
which  they  were  glaaug  their  windows. 
Paints  formed  in  this  manner  require 
for  proper  fusion  the  actual  rnol ting- 
beat  of  the  glass  to  which  they  have 
haonmpUed.  Thepieoeaof f^aaafaaok- 
sround  are  therefore  usually  found  to 
oe  injured  and  distorted  when  removed 
2 


from  the  kiln.  To  (•bviate  this  defect, 
it  lias  become  customary  to  fix  the 
paint  by  means  of  a  glass  very  mudi 
more  fusible  than  the  gliiss  used  for 
jjlaziiiR.  Such  may  ]«e  pr(Kluo«Hl  l.y  the 
addition  of  a  considerable  proportion 
of  borax  to  tha  mw  material  of  fluid 


Fn.  aift. 

I^am,  or  by  the  diminution  of  the  pro* 
portion  of  silica  in  the  same  glass. 
One  of  the  first  recjuirements  in  a  win- 
dow is  that  it  shall  keep  out  the 
weather.  Any  deooiation,  thenrfors, 
that  happens  to  be  on  the  out«ide  of 
the  glass  mu»t  l>e  able  to  resist  the 
action  of  the  atmosphere.  Internal 
decoration  is  at  the  same  time  ezposed 
to  the  continued  action  of  the  products 
of  human  res]>imti(>n,  viz.  moisture 
and  carbonic  acid,  as  well  aa  to  the 
moisture  always  present  in  the  air. 
The  borax  oontawMW  in  an  enamel 
paint  is  n'lidered  anhydrous  by  fusion, 
but  after  len^theneil  exposui-e,  it  re- 
absorbs moisture,  and  becomes  liy- 
dmted  and  eflloresoent.  The  efflores- 
cence  of  the  borax  means  the  decay  of 
the  kI-i.-^s  TiHod  to  fix  the  jiijnnent  to 
the  Imck^^round.  After  ettii»rescenoe 
has  continued  for  some  time,  the  pig- 
ment begins  to  flake  off,  and  finally  the 
background  is  denuded  of  ornament. 
Very  few  of  the  pigments  sold  at  the 

2  D 
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Sreaeat  tiuio  for  the  decoration  of  glass  . 
0 not oontain  borax.  Tbeueeoffuch 
pigmtfltB  ui>on  work  intended  to  .be 
permanent  should  be  carefully  guartletl 
against.    Flint-glass,  rendered  more  , 
ftinUe  by  the  rMOOtkm    tbe  propor- 
tion of  sUioa,  it  not  IWe  to  efflorei- 
cence  when  used  tw  a  fixative  ;  care, 
however,  must  be  Uikeu  in  |»rei»aring 
the  laxative,  that  the  raw  materials  are 
mixed  In  combining  proportione.   If  < 
there  be  an  excess  of  any  ingredient 
decay  munt  necew*arily  follow.  A 
formed  according  to  the  formula  PbO. 
K,0.4SiO,,  wfaieh  ii  the  mme  at  that  i 
of  flint  optical  glass,  will  be  found  i 
■uflldently  funble  for  nwae*  fiiatiTO,  ' 


colour  applied  in  a  inam  known  as 
amear  shadow  "  ;  (2)  by  thin  lines  oi 
colour  interbiood  known  as  "croaa-' 
hatching  "  ;  (3)  by  a  mass  of  colour 
allowed  partially  to  dry  and  then  dis- 
turbed the  action  of  a  soft-haired 
brush,  known  as  "stipple"  shadow. 
By  the  last  raethtxi,  the  colour  is 
scattered  in  sepiu-ate  particles,  and  a 
certain  amount  of  light  is  allowed  to 
pass,  which  givea  an  eflhet  of  tism- 
parency.  The  efRsct  of  high  light  ii 
olttainc«l  }iy  removing  \%'ith  a  ihllp 
point,  parts  of  a  smear  shadow. 

JTiSfif.— Hm  kflnsiiBed  for  boniins- 
in  stain  and  enamd  are  repreaented  in 
Fig.  216.   1,  2,  8  may  be  rq^Kded  as 


and  will  reaiflt  the  action  of  the  atmo- 
sphere. The  legitimate  use  of  enamel 
paint  for  the  permanent  decoration  of 
C^aas  is  in  the  form  of  a  dark  brown 
or  red  opaqtie  colour,  for  outlines  and 
Bhjiding.  This  is  prepare<l  ]>y  aircfuUy 
grinding  and  mixing  with  the  powdered 
maible  gbuw  a  prop<^tion  of  ferric  oxide, 
enprie  oxide,  or  black  oiade  of  cobalt. 
Iridium  oxide  in  alno  occjwionally  em- 
ployed. The  colour  is  applied  to  the 
•omce  of  glass  in  the  same  manner  as 
an  ordiDary  piirtitcnt.  Shadows  may 
be  represented  hy  1  <»f  3  mcthfHlrt,  or 
bj  a  combination  of  the  same  :  {l)  by 


the  same  kiln  in  different  conditionB  ; 
S  is  the  iuing-door ;  Q,  the  grate ;  o, 
east-iron  screens,  plaosd  one  upon  the 

other,  with  protruding  openings  to 
allow  the  stoker  to  watch  the  progr©»« 
of  the  glass  within  ;  K,  cast-iron  casing 
or  muffle,  with  iron  shelves  resting 
upon  lidgiBS  projecting  from  the  sides 
of  the  muffle,  upon  which  the  pieces 
of  glass  lie  ;  the  inside  of  the  muffle  is 
always  carefully  coated  with  whiting, 
and  the  siielTee  are  covered  with  a 
layer  of  plaster  of  Paris,  in  which  the 
glass  is  iml>edded  ;  /,  openings  allowing 
the  fire  to  pass  from  the  grate,  and 
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through  the  arch  A,  in  such  a  manner 
aa  to  surround  the  mufile,  and  to  paaa 
off  through  f  into  the  main  Aim  F  ; 
X,  soot  •doom.  (Powell,  'SpoDB* 
Bncy.') 

Frosting^. — (1)  Roll  up  tolerably 
tightly  a  slip  of  tin,  about  6  in.  or  8 
fai.  long  and  about  2  in.  hroad,  or  vae 
a  emaU  flat  piece  of  marble.  Dip 
either  of  these  in  Croydon  or  glass- 
outters'  ttaud,  moistened  with  water ; 
rnb  orar  the  glass,  whetbar  flat  or 
roond,  dipping  it  frequently  in  a  pail 
or  pan  of  clear  water.  This  is  the 
method  employed  for  frosting  jugs, 
etc.  For  lamp  glasses  a  wire  bniah 
ii  Ofed,  and  they  are  chuokod  in  a  latha. 
Fmdm  of  glass  should  be  laid  on  a  soft 
bed  of  baize,  or  coarse  linen.  If  the 
frosting  is  to  be  very  fine,  finish  with 
waabad  emery  and  water.  As  a  tern- 
potaty  froating  lor  windows,  mix  to- 
gether a  Ptronp,  hot  solution  of  buI- 
phate  of  magnesia  and  a  clear  solution 
of  gum  arabic,  apply  warm.  Or  xxm  a 
strong  solution  of  sulphate  of  sodium 
wami,  and  when  cool  wash  with  gum- 
water  to  protect  the  surface  from  being 
scratched. 

(2)  Maka  a  aatamted  solutiiin  of 
alum  in  water,  and  wet  the  glass  with 
the  liquid.  It  is  advisable  to  have  the  ' 
glass  in  a  horizontal  position,  so  that  the 
solution  is  not  likely  to  drain  off.  The 
more  slowly  it  b  cooled,  tho  more  per- 
fect will  the  crystals  be  ;  you  can  with 
that  intention  warm  the  pltuss.  You  | 
may,  if  you  choose,  colour  the  alum 
solution  witb  cochineal,  and  of  course 
the  more  solution  you  use  tha  tbloker 
you  will  have  the  crystals. 

(8)  Verre  Givre,  or  hoar-frost  glass,  i 
an  artidla  now  made  in  BuiiylB  so  | 
odisd  from  the  pattern  upon  it,  which  : 
resemhltis  the  feathery  forms  traced  by  ' 
frost  on  the  inside  of  the  window*  in 
oold  weather.    The  process  of  making 
tfaa  glass  isaslbUows:  Thaaniftwo  is 
first  ground  either  by  the  sand  blast  or 
the  ordinary  method,  and  is  then 
covered  with  soft  varnish.    On  being  ' 
dried,  either  in  tbe  sun  or  by  arUficau 
heat,  the  varnish  contracts  strongly, 
talEfaig  witb  it  the  particles  of  glass  to  | 


which  it  a^lhcres  ;  and  as  the  c<»ntrac- 
tion  takes  place  along  definite  lines,  the 
pattern  produced  bgr  theremond  of  tbe 
particles  of  glass  resembles  very  closely 
the  branching  crystals  of  fro.stwork. 
A  single  ctmt  pves  a  sniall,  delicate 
effect,  while  a  thick  film,  forn^ed  by 
putting  on  two,  three,  or  more  eoata, 
contracts  so  strongly  as  to  produce  a 
large,  bold  design.  By  using  coloured 
glass,  a  pattern  in  half-tint  may  be 
made  on  the  coloured  ground,  and 
afto*  decorating  white  glass  the  bai^ 
may  be  silvered  or  gilded.   (Sm  CETa> 

TALLINE.) 

(4)  New  method  of  deadening  and 
graining  g^sss  and  mirror  plates. — Coat 

the  places  which  arc  not  to  be  affected 
by  the  acid  with  varnish .  For  deaden- 
ing place  the  respective  plates  verticallv 
In  the  mixture  aad  for  graining  hori- 
Eontally  one  upon  the  e^ier.  In  the 
latter  case  the  plate**  are  separated  by 
small  wooden  or  metallic  blocks.  The 
mixtiu^  cpnsiste  of  a  completely  satu- 
rated solution  of  soda  or  potadi  in 
hydrofluoric  acid.  Add  four  or  five 
times  its  weight  of  water  to  the  mix- 
ture and  then  1  quart  of  acetic  acid  to 
wwn  80  or  40  quarto  of  fluid.  Hie 
ooaliDg  of  vandsbean,  after  the  epara- 
tion,  ne  readily  removed  by  dipping 
the  elASS  into  water  saturated  with 
potaw  and  ammonia  or  into  bisulphide 
of  carbon. 

(6)  A  very  simple  way  of  using  an 
abrasiive  p*itt3'  Hulwtance  for  matting' 
any  jxirttt  of  giaiw  (the  parts  to  be  clear 
being  protected  by  a  paper  pattern  or 
stencil)  is  to  let  medium  grade  emery 
(irrit  emery,  not  flour)  run  through  a 
vertical  tul)e  6  ft.  or  6  ft.  Ions,  a  fun> 
nel  being  at  tbe  upper  end  where  tbe 
emery  is  poured  in.  It  is  rather  rO" 
mark.iMe  how  quickly  this  will  cut  the 
surfivce,  for  with,  say,  3  lb.  of  emery, 
it  will  only  require  to  be  run  tlirough 
three  or  four  times  to  mark  the  design 
quite  plainly.  This  would  be  with  fiat 
surfaces.  If  a  round  lx)ttle,  or  tum- 
bler, had  to  be  marked  this  would 
bare  to  be  rotated  slowly  either  by 
hand  or  by  asimple  machine  driven  by 
a  spring  or  sospmided  weii^ht . 
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Irideicent. — The  lustrouB,  me 
taUic-lookiug  glAsa,  of  iridescent  qual- 
ity, is,  it  appeara  from  the  Engliah 

Sfttent  of  Mr.  Thomas  W.  Webb,  pro- 
need  in  the  following  manner : 
Chloride  of  tin,  or  tin  salt,  is  burnt  in 
•  fitniMO»  and  fhe  glaos  hsnng  to 
•fliDity  lor  it,  when  not^  raeahres  the 
fumes,  and  ro  at  once  an  iridescent 
surface  iu  produceti.  To  give  greater 
depth  to  the  colour  or  tints,  nitrate  of 
benum  or  itrontiam  ia  used  in  nnell 
proportions.  By  thia  patent  the  glass 
iH  not  re-heated,  but  the  iridescence 
is  produced  during  the  manipulation 
of  the  article  whan  in  the  haodt  of  the 
blusver,  and  fHiile  on  the  punty. 

Marking  on  Olaas  (mid  ue 
Drawing  on  Glass  and  Whitino  on 
Qlasb). — Chalk  is  too  liard,  while 
pinery  though  moderately  auooaw- 
tiu,  is  not  soft  enough.  Soap,  cut 
into  sticks,  serves  best,  and  it  cah  t)e 
readily  cleaned  ofif  when  the  nuirks  are 
no  longer  needed* 

Katting  Aoid  (and  tu  ErcHrxa 
ON  Olass). — This  is  commonly  cjiUed 
white  acid,  and  consists  of  4  (jarts  of 
hydrofluoric  acid,  3  ports  carbonate  of 
ammonia  and  2  parts  water,  all  by 
weight.  Or  a  white  acid  for  the  same 
purpose  is  ma<le  hy  simply  dr«)pi)ing 
lump  ammonia  into  hydrofluoric  acid 
until  aflhrfeaoanoa  oaaaes. 

Ornamenting. — Some  ornamen- 
tal processes  during  manuficture  are  : 
(1)  Upon  the  surface  of  a  vessel  in 
course  of  manufacture,  small  drops 
or  seiils  of  molten  coloured  glass  may 
be  tixe<l,  and  may  be  pressed  by  moulds 
into  the  form  of  stars,  gems,  etc.  (2) 
A  small  quantity  of  molten  glass  is 
gathered  upon  the  end  of  a  woildng- 
rod,  and  allowed  to  lengthen  by  the 
force  of  gravity ;  the  free  end  is 
attached  to  some  point  on  the  body  of 
a  Teasel  in  course  of  manufacture,  and 
the  vessel  ia  rapidly  rotated;  thus  a 
threafl  is  evenly  coiletl  around  the 
vessel.  A  luacliine  is  now  l^eing  used 
for  causing  the  vessel  attached  to  the 
talow*inpe  to  revolve  more  evenly  and 
rapidly  than  can  l>e  cfr'  -  tod  by  the 
unaided  skill  of  the  workioau.    (3)  II, 


-  I 


after  the  first  gathering,  the  bulb  of 
white  glass  be  dipped  into  a  crucible 
oontaimng  coloured  glass,  a  veaael  mij 
be  formed  with  a  coloured  casings  u 
prejuring  coloured  glasses  for  casing^ 
great  care  must  be  taken  that  they 
shall  neithar  be  hardarnoraoftar  than 
the  white  metal,  or  the  vessel  formed 
is  sure  to  cmck.    (4)  If  a  bulb  of 
molten  glass  be  rolled  upon  variously 
coloured  powdered  glasses,  flakes  of 
mica,  or  leaves  of  gold,  sQw,  or  plati- 
num,  it  will  adhere  to  them,  and,  by 
continuous  rolling,  will  amalgamate 
with  them.    Very  bsautiful  eflects  of 
oolour  may  be  obtained  in  teaaals  made 
from  glaaa  prepared  as  described.  (5) 
Iridescence,  wjiich  is  due  to  inequaUty 
of  surface,  muy  be  produced  by  the 
action  of  an  acid,  or  of  the  fumes  of 
chloride  of  tin,  upon  the  surface  off 
glass.    The  glass,  whilst  hot,  is  sub- 
jocted  to  the  fumes  of  chloride  of  tin 
during  manufacture.    Any  acid  pro- 
ooaa  muat  take  place  after  the  ^aaa 
ia  annealed  and  cold.    To  cifcct  iridsa- 
cence,  weak  solutions  of  hydrofluoric 
or  hydrocliloric  acids  may  be  used.  In 
the  wttar  case,  the  process  tsJces  place 
in  heated  air-tight  vessc<ls.    (6)  Glass 
vessels  may  be  frostoil  })y  plunging 
them,  whilst  j^till  red-hut,  into  cold 
water,  and  iif tcrwaixU  reheating  them. 
(7)  Etchings  in  gold-leaf  may  1^  intro- 
duced into  the  substance  of  a  vessel  in 
the  following  manner  :  The  gold-leaf 
is  floated  on  to  a  thin  plate  of  glaaa, 
and  etched.   The  plate  of  ^Ma  ia 
heated,  and  a  mass  of  molten  glass  is 
dn)pped  upon  the  surface  of  the  gold- 
leaf,  and  adheres  to  the  thin  plate  of 
glass  through  the  pores  in  the  gold. 
The  molten  maaa  laaj  be  faahioned  in 
the  glass-houae,  or  by  the  eutter. 
(Powell.) 

If  glass  be  left  in  a  strong  alkaline 
aolutmn  for  acme  months,  the  aurCaoa 
becomes  so  eroded  that  it  gives  by  re- 

flectcMl  light  the  colours  of  the  spectrum 
in  the  most  brilliant  manner.  This 
effect  can  be  produced  by  ruling  very 
fine  linea  upon  glaaa  platea,  but  tboaa 
who  have  the  piitience  to  wait  for  :i  or 
4  months  while  the  glaaa  is  iu  ita  bath 
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will  be  highly  planed  with  the  remit,  i 

and  there  is  no  pitent  on  the  process,  I 
because  it  is  the  outcome  of  an  attempt  i 
to  explain  the  irideaceace  found  on  ■ 
artidee  of  s^aee  whidi  have  been  buried 
for  many  centuriea  in  moist  earth.    As  j 
to  the  solution,  strong  hyposulphite  of 
Boda  will  do,  but  pruiahly  the  effects 
m^t  be  more  rapidly  produoed  bj 
meana  of  cauatio  potiw^h  or  soda  ;  but 
inferentially  any  strongly  alkaline  solu- 
tion will  answer.    The  common  kinds 
of  glass  are  more  readily  attacked  than 
tbe  hard  varietiea ;  but  for  ornament-  | 
ing  the  ordinary  blown  water  }x)ttleR 
and  rA*;t  tumblers,  lasins,  and  jugs,  ^ 
no  process  can  ei^ual  the  iridescent. 
The  only  drawback  ia  the  time. 
(Mayer. ) 

/hti/'n  Protritn  for  making  the  new 
kind  of  Glass  which  is  smooth  on  one 
side  and  rough  on  the  other  {firaqudi  \ 
/fuUm).— The  roughened  aurfaoe  of  \ 
the  glau  looks  as  if  it  was  covered 
with  cracks,  and  this  a|)|xy»rance  is  , 
obtained  by  spreading  over  the  surface 
of  a  plate  of  glaaa  a  thk^  layer  of 
aome  flux  or  eaafl^  fuaible  glaaa  that 
has  been  made  fluid  or  pasty  and  mixed 
with  coarser  pieces.  The  glass  ia  then 
put  in  a  mufHe  or  an  open  fumaoe  and 
atrongly  heated.  As  soon  as  thia  flux 
is  melted,  and  the  glass  itself  Incomes 
nxl-hot,  it  is  taken  out  of  the  furnace 
and  rapidly  cooled.  This  tlux  or  fined 
glaaa  then  oacka  off  from  the  other 
l^aaawhich  was  attacked  by  it,  leaving 
numerous  depressions  in  the  latter, 
resembling  scales  and  irregular  crystal- 
line  forma,  eroaaing  and  interaecting 
each  other,  and  producing  very  beauti- 
ful effect.s  wlien  the  Hfrht  falls  upon 
it.  This  fusible  layer  is  cooled  as 
rapidly  as  possible,  either  by  a  current 
of  oold  air  or  by  carefully  aprmkling 
with  cold  water.  If  some  portions  of 
the  glass  are  protecte<l  from  theat  tinn 
of  the  flux,  the  surface  remains  smooth 
thflfv,  in  atrildiig  oootraat  to  the 
crackled  portion.  This  can  be  utilised 
in  making  aral«8que  lettoi  s,  and  otlier 
designs  on  a  white  or  coloured  ground. 
A  similar  crackled  glass  is  made  in 
another  way,  by  atrewing  a  ooaraely- 


grained  flux  on  a  cylinder  of  glass 
while  still  re<l-h<>t,  and  then  putting  it 
liack  in  the  heating  furiuvoe  until  the 
flux  melts.  It  is  tlieu  rapidly  cooled, 
either  by  aprinkling  water  on  it  or 
waving  it  back  and  forth.  The  layer 
of  melted  flux  then  cracks  otif  and  ex- 
poses the  surface  of  the  glAss  which 
haa  been  corroded  by  it*  The  cylinder 
ia  then  cut  and  apreadout  in  the  naual 

manner. 

Benrath  lias  examiue<i  a  "  muslin" 
glass  from  IMvout,  Charleroi.  The 
enamd  waa  very  regular  and  homo- 
geneous, and  the  surface  could  be 
rciwlily  cleaned  ;  weak  acid.s  had  no 
action  on  the  enamel  ;  cuncentruted 
nitric  add  jaroduced  no  change  in  S 
daya ;  aulphidecf  ammonium,  however, 
gave  a  greyish  tint,  whilst  liquid  hydro- 
fluoric acid  showed  that  the  enamel 
was  only  incorporated  on  the  surface 
of  the  glaaa.  The  aubatance  giving 
the  *'  matt  "was  very  fine  and  delicate, 
and  of  a  white  tint,  with  a  brownish- 
yellow  shade  ;  dilute  acids  dissolved 
out  lead  oxide  and  boric  add  ;  hot 
water  had  no  action  on  it.  Ita  compo- 
sition was— 

Silica     .  *  .  42 -99 

Boron  trioxide  .  6  *25 

CSarbonic  add .  trace 

Stannic  oxide  .  .  7 '  01 

Iv^v-ul  oxide     .  .37-78 

Ferric  oxide    •  .  0*11 

Alumina  .  0*07 

Potash  .  .  2*95 

Soda  (by  difference) .  2*84 


100  00 

which  represents  a  mixture  of  the  fol- 
lowing ingredienta  :— 

Sand       ...  TOO 

Litharge  .        .        ,  110 

CrysUl    ...  110 

Atihydrous  borax  26 

Potaah  Btannate  25 
C  Ding.  Pol.  JL*) 

Three  processes  connected  ^th  the 
ornamentation  «)f  glass,  porcelain,  and 
earthenware,  were  brought  before 
the  Socie'tft  d'Enoouragement,  Paria. 
Oacault,  of  Cdombea,  printa,  on  the 
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fine  and  hani  earthenware  of  Hreil,  , 
]>hoto^aphtc  iia{>re.sHionH,  which  are 
tiled  at  a  aiutsle  buruiiig.  Lacroix, 
Pteii,  hM  produoad  peneui  like  thow 
of  graphite,  but  oonsiating  of  vuioiis 
vitrifiable  colours.  A  design  executed 
with  them  uu  glaas,  having  the  surface 
slightly  dulled,  tttude  um  fire,  and 
becomM  fixed,  like  e  peanting  on 
glaafl.  A  similar  process,  tried  on 
jMircelain  a  few  yearn  ago,  is  said  not  to 
liave  been  Buccesnful.  Lutz-Knechtle, 
e  Swin,  deoontoa  glaas,  cold,  by  his 
oompodtton,  made  of  e  solution  of 
Hilir  itc  of  Botia  or  |X)taf»ium,  with  the 
addition  of  Kinc-white  or  ultramarine. 
The  ooloafe  are  applied  bj  rneana  of 
a  stamp  or  roller,  dry  (]uickly,  and 
stand  wjwhinj;.  The  surface  of  the 
^l.-i^H  in  first  finely  ground,  and  any 
design  is  then  iiainted  on  it  with  a 
mixture  of  anhydrous  boracio  aoad, 
gum,  and  water.  When  dry,  it  is  ex- 
ited to  a  temperature  at  which  the 
boracic  acid  fuses,  and  imuarts  to 
thoee  porttona  of  Ihei^av  the  uiiial 
lustre,  and  thita  iizea  the  drawing. 
By  mixing  various  metallic  oxides  with 
the  boracic  acid,  designs  in  colour  may 
be  produoed.  (Dod6.) 

The  surface  to  be  ornamented  is 
covered  with  a  sensitive  v  ir!ii-<h,  and 
the  design,  l>eing  nwlc  tr;uis]>iit<'iit,  is 
laid  on  the  varnish,  and  tlie  light  is 
allowed  to  aot  on  the  aenaitive  film 
through  the  piottire.  After  sufficient 
exposure,  the  picture  is  remove<l,  and 
ooioura  are  applied  in  the  following 
manner:  The  ibely -pulverised  pig- 
ments or  enamels  are  taken  up  (in  a 
dry  state)  by  a  hrunh  applied  to  the 
{varts  where  they  are  required,  which  j 
can  be  clearly  distinguished  in  the 
layer  of  vamlah  on  tM  artade.  The  | 
oolours  or  enamels  adhere  more  or  less 
according  to  the  degree  to  which  the 
adhesiveness  of  the  varnish  has  been 
alBwted ;  that  ia  to  say,  according  to 
lights  and  shades  in  the  ilenign  to  be 
reproduced,  or  according  to  whether 
varnish  has  liarduiuxl  more  <»*  lees. 
The  famish  may  be  'oompoeed  of 
yellow  gelatine,  gum  tragacanth,  and 
qoineo  seeds  mixed  with  rain-water, 


and  chrome  nalta,  auoh  aa  potaah  bi- 
chromate, JwldiKl.  to  HennitiKe  it.  The 
oompositiou  of  Uic  varuiah  fur  normal 
eonditiona  maj  bo — 

FDterod  water  .      .   500  porta 

Gelatine  •  .  .  1  »t 
Gtun-tnigRcanth  ,  10  „ 
Quiuce*secds  .  .  8  ,, 
Chrome  salt  (in  crystals)  40 

If  the  atmosphere  is  very  dry,  the 
quince-seeds  may  be  replaced  by  sugar, 
glucose,  or  hooey ;  er  theaa  mnj  be 
used  in  addition.     The  proportaona 
are  merely  approximate,  as  the  exact 
preparation  will  have  to  be  varied 
according  to  the  oonditionB  of  the 
light,  the  degree  of  dryness  of  the  air, 
and  other  conditions  ;   but  practice 
will  readily  suggest  wliat  is  rdjuisite 
to  those  skilletl  in  kindred  processee. 
When  the  oxides  have  been  appHed, 
they  are  protecteil  V)y  a  coat  of  thick 
tur|)entine,  Huch  m  is  known  in  France 
as  UribetUhine  fftxusCf  attenuated,  if 
required,  by  common  turpentfan,  and 
the  other  superfluous  parte  ef  the 
varnish   removed   by  imnienrion  for 
24  hours  (more  or  less)  in  water  acidu- 
lated  with^  Tin^v  or  other  acid,  eay 
pure  acetic  or  hydrochloric.  ^le 
strength  of  the  bath  (viz.  the  propor- 
tion of  acid  therein)  may  b>e  varied 
within  reasonable  limits,  and  deter- 
minaa  the  length  <rf  time  whieh  the 
immersion  htis  to  last.    The  more  noid 
in  the  l»th,  the  shorter  the  immer- 
sion ;  the  weaker  the  bath,  the  longer 
the  immerriott  haa  to  be.   Th&  object 
is  then  dried,  touched  up,  and  furtlier 
coloured    with    metallic    oxide«,  if 
desired,  and  fired  in  a  kiln.  Copies 
of  works  of  art  and  the  like,  such  ae 
portraita  on  glaRs  (whether  seen 
transparency  or  by  reflection),  nnd 
either  fired  or  not,  whether  thev  ar« 
drawn  from  nature  or  a  copy  of  photo- 
graphs, or  of  other  dedgn,  are  with 
advantage  jiroduoed  by  maHTig  2  or 
more  fur-si mi/c  copies  as  above  de- 
scribed, the  copies  being  exactly  fitted 
one  over  the  otiier ;  2  copies,  whereof 
one  .it  l«>ast  is  tranapiirent,  are  aufll- 
cient  in  moat  oaaea.    Upon  ono  ot 
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tbeae,  ths  enamels,  matallie  oxides,  | 

or  other  BuitftV>le  colf)iii-8,  may  Ikj 
applied,  or  it  may  lie  t<»uclie<i  u])  after  [ 
the  colours  are  tired  ;  the  second  copy 
is  plaeed  ov«r  the  ooloined  oiie»  so  that 
all  details  and  contoiirs  registsr  exactly 
in  both  pictures,  and  consequently 
appear  as  a  single  image  to  the  eye. 
The  2  oopifle  are  united,  especially,  if 
on  glass,  fired  with  a  flux  applied  at 
the  edges,  ho  that  the  2,  being  fused 
together,  form  a  ningle  piece  ;  this  may 
also,  when  practicable,  be  etf^ted  by 
the  firing  whmh  fiiEes  the  coloitn. 
The  manner  of  uniting  the  plates  by 
the  interposition  and  fufion  of  a  flux 
is  the  one  which  is  preferable.  Where  j 
a  simple  omamental  design,  or  onia- 
mented  surface  without  figures,  is 
de8ire<l,  it  am  \ye  obtained  upf)n  glass  j 
and  other  articles  by  applying  a  varnish  i 
oompoeed  of  asphaltum,  pitch,  or  an 
eqaivalent  matsrisl,  dissolved  in  spirits 
of  turpentine,  to  which  sulphuric  ether 
is  mlded.  The  plate  is  then  drietl,  and 
the  design  is  applied  ;  the  plate  is  next 
treated  with  Iniorie  eeid  sad  water, 
mixed  in  suitable  proportions,  then 
washcil  in  water,  and  the  varnish  is  ' 
removed,  as  will  be  readily  understood. 
This  manner  of  proceeding  produces 
plates  which  hme  a  "£raeted*'  cr 
"cnukled"  apjxjarancc  ;  th;\t  is  to 
say,  they  ap{>ear  as  if  covered  by 
numerous  vein-like  grooves  ur  marks. 
The  famish  lor  this  purpose  may 
•ODsist  of— 

Asphaltum  .100  parts 

Spirits  of  turpentine  .  50  „ 
Sulphuric  ether       .     50  „ 

These  proportions  may  vary  consider- 
ablv,  and  according  to  their  variation 
will  produce  a  different  design.    The  | 
sulphuric  ether  may  be  replaced  by  | 
light  naphtha  or  by  l^enzoline.  The 
cora{»onent  pirts  of  the  vaniish  do  not 
enter  into  chemical  combination,  but 
merely  become  mechanically  mixed. 
The  mixture  is  applied  to  the  article  by 
m(»ns  of  a  V»rush  or  a  ptul,  nimilarly  to  ' 
**stim>liug."    By  this  means  the  uon-  , 
▼olatile  nity  oompoueut  parts  of  the  | 
varnish  adhere  in  flakes  or  patches  to 


the  article,  and  protect  it,  and  the 

flu(»rir  acid  attacks  only  the  |virtH  not 
go  protei^  ted,  and  thereby  the  design  IS 
pro<iucetl.  (Micciullo.) 

Crystoleum.^These  exceedingly 
delicate  coloured  photographs  on  glass, 
which  have  come  into  fawhion  somewhat 
of  late,  are  produced  by  fixing^  a  paper 
photograph  uponaeoahion-ahapeafl^ass 
with  tmnsparent  cement,  and  when  it 
is  dry,  nibi)ing  away  two-tln'nla  of  the 
thickness  of  the  photograph  by  sand- 
paper. The  thin  film  left  is  then  ren- 
deied  transparent  by  soaking  in  melted 
paraffin  wax,  after  which  transparent 
colours  arc  applie<l,  which  appear 
softened  down  when  looked  at  from 
the  front.  The  hsdqpvund  and  heavier 
portions  of  the  (ncture  are  tlien  painted 
in  IkkIv  colour  upon  the  face  of  another 
cusliion-sliaped  piece  of  glass,  which  is 
afterwards  fixed  behind  the  first  one. 
An  improvement  in  this  process  was 
made  by  Mrs.  Nelson  Decker.  She 
<liscovenMl  that  the  second  sheet  of 
glabs  may  be  abolishes.!,  a  better  artistic 
eflbet  he  produced,  and  the  picture 
rendered  more  permanent,  by  protect- 
ing it  from  the  fvction  of  the  air  and 
deleterious  gases  by  wholly  embedding 
in  paraffin.  She  does  this  by  quickly 
dipping  the  photograph  into  paraffin  a 
second  time  after  the  transparent 
colours  have  l)een  applie<l,  and  juiinting 
the  heavier  colours  upou  the  back  of 
this  second  coai.  A  third  layer  of 
paraffin  is  then  applied  and  the  Kick- 
gn)und  is  (tainted  upon  that  ;  thin  thinl 
coat  may  be  finally  protected  by  yet 
another  layer  of  paxaffin.  Some  prac- 
tice is  necesnarj'  U)  acquire  the  '*  knack  '* 
of  tloing  tln.s  efficiently.  It  mwt  \ie 
done  rapitlly  enough  not  to  re- melt 
previous  lavers,  and  the  plate  must, 
after  each  dtp|Mng  be  quickly  tflted  cn 
end  in  such  a  manner  tliat  the  parafiin 
does  not  run  iTito  ridges  and  thickened 
lines,  but  foruis  an  even  coating. 
('  Engineer.') 

Poiiflhing^  ICediiuiis.  —  There 

are  many,  but  one  connnonly  used 
cousisttt  of  rouge  and  pitch.  Tlie 
cleanest  and  quickest  is  tripoli  powder 
and  paper.  • 
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Powdering. — Powdeml  glass  is  I  what  el/wtic,  but  not  li(]uid,  paste.  A 
fm]ucntly  used  inf^t(>a«l  of  ji;i|K'r,  cloth,  mixture  of  1  ]m  t  by  weight  of  infu- 
cottou  or  saud  fur  tiiteriiig  varnishes,  i  aorial  earth  with  4  or  4|  of  water-g]a«ia 
add*,  etc.   It  it  not  eolaUe  or  001  lo*  I  wfll  fulfil  this  end  i^yproxiimtely  i  tlie 


dible.  Sand,  if  purely  siliciou.s,  would  exact  proportioDS  cannot  be  given, 
be  Iwtter,  but  such  sjiinl  in  ditl'icult  to  Ikjchusc  commercial  water-glass  diiffeni 
get  i  it  too  often  contains  matters  in  strength,  and  the  infusorial  silica 
which  are  easily  corroded  or  dieaolved.  |  is  not  always  dry.  The  part  of  tha 
Powdered  glass,  when  glued  to  paper  i  vessel  to  be  protected  is  oQivared  ^  to 
is  also  u.^imI  for  }Kili.->hing  wootl  and  ^  in.  thick,  and  dried  at  not  too  high 
other  mate  ials.  It  cutn  mpidly  an<l  a  tempeniture  ;  it  is  l)Ctter  to  dry  in 
cleanly,  and  is  better  than  sand  for  ^  a  drying  closet  or  on  a  support  over 
molt  purposee.  Olaaa  is  easily  pul*  '  the  stove.  If  the  temperature  is  too 
Tttiwd  after  being  )ie  ited  red  hot  and  high  at  first,  it  will  cause  1^  tmhfalM 
plunged  into  cold  water.  It  cracks  in  in  themaw,  and  it  is  not  8ogof>d  then, 
every  diixH:tion,  becomes  liard  and  It  can  be  dried  by  swuiging  it  back  and 
brittle,  and  bredn  with  keenly  cutting  f6rth  over  a  flame,  the  bubbles  being 
edges.  After  beuig  jxjunded  in  a  |  prevented  fay  fnwing  them  oat.  If  a 
mortar  it  may  lie  divided  into  jwwders  crack  ap|jcniv,  it  is  })];irftercd  over  with 
of  ditfereut  degrees  of  tineness  by  being  '  more  of  tlic  mixture,  and  .illowetl  to 
sifted  tlu'ou^h  lawn  sieves.  I  dry  again.    If  some  parts  of  the  vessel 

Froteoting. — (1)  In  chemical  ]»-  i  are  to  remain  transparent^  they  may 
booratcries  it  is  customary  to  put  a  coat-  {  be  protected  by  water-glass  alone,  by 
ing  of  clay  on  glass  vessels  tliat  are  to  apjilying  several  thin  co(\t«,  and  letting 
be  exposed  to  a  tem[>erature  that  would  ^  each  dry  before  putting  on  the  next, 
softener  melt  the  glass,  or  where  they  i  The  same  mass  can  be  used  to  oover 
are  liaUe  to  be  broken  by  draughts  of  gas  retorts,  furnaces,  stoves  and  walls, 
air.  Sometimes  cows'  hair  or  a.sl^>sto.s  just  as  well  as  for  glass  and  porcelain 
is  mixed  with  the  clay  to  strengthen  it.  utensils.  (Schaal. ) 
Although  this  mass  is  cheap,  it  is  liable  Hou^hexiin^  {arid  sec  Etching 
to  fine  checks  and  eraoks,  or  it  scales  |  and  FBoarnro). — ^This  may  be  pro- 
off,  which  frequently  caubcs  the  glass  j  duced  by  the  recently-invented  sand- 
to  brcjik.    The  dis{\dvant<vges  referred  I  blast  process,  based  upon  the  principle 

that  if  a  stream  of  saud  be  made  to 
fftll  through  a  vertical  tube  open  to 
the  air  at  the  top,  and  the  falling  sand 
is  thus  rendered  very  cvsy  to  apply,  '  and  air  be  receive<l  in  a  suitable  closed 
always  retains  it-*  «lesireil  hof tness,  and  vessel  below,  a  jet  or  current  of  ct>m- 
uever  cracks  nor  checks.  Gewerbe-  :  pressedair  can  be  obtained.  The  entire 
Uatt.*)  surfsce  of  a  vessel  may  thus  be  rough- 

(2)  I  have  recently  been  using,  with  ened,  or,  if  parts  are  protected  by  a 
better  results,  a  mixture  of  infusorial  suitable  medium,  only  the  exposed 
earth  and  water-glass,  which,  if  pro-  |  portions  will  be  abiuded.  By  this 
perly  applied,  will  last  for  weeks,  and  j  means,  very  deHicate  patterns  may  be 
hence  is  not  exitensive,  while  it  protects  produced.  Glass  may  be  etched  by 
and  strengthens  the  vessel  to  such  an  the  action  of  hydrofluoric  acid,  cither 
extent  that  1  liave,  for  the  stike  of  ex-  1  in  solution  or  in  the  form  of  gas.  The 
periment,  heated  thick  but  cracktxl  variety  in  depth  of  incision,  which 
retorts  that  were  protected  in  this  j  gives  the  chief  beanty  to  engraved 
way  to  100^  or  .'iOO^  C.  (932°  F.)  when  glass,  cannot  be  gained  by  either  of 
exhausted  almost  to  a  v.uMium,  aiid    these  pnicesses. 

^ettliey  did  not  brciik  or  eollapse.  it  |  Spim. — To  make  tine  glass  tlu-ead, 
IS  important  to  make  this  mixture  .  the  glass  is  broo^t  to  a  state  of  fusion, 
so  that  it  shall  form  a  soft  and  some-  i  a  ghm  rod  is  dipped  in  it^  and  thus  a 


to  can  be  entirely  overcome  by  mixing 
up  the  materials  with  a  little  glycerine. 
This  cheaply  and  easily  prepared  msss 
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tlimul  iR  {)ulled  out,  which  lolidifiM 

fiivt  ill  it«  tliinnest  parts,  and  so  causes 
a  uiiiforrn  thickness  to  Vjo  obtJiiiied. 
If  this  thread  is  placed  over  a  hot 
metftUio  cylindor,  uoA  the  ktter  is  ra- 
Tolved,  any  length  of  thread  may  be 
obtaineti,  aud  finer  by  revolving  the 
cylinder  more  rapidly.  The  heating 
m  the  cylinder  has  the  effMt  of  aiiiinl< 
ing  the  gla^s  to  some  extent^  while  the 
rapid  cooling,  if  wound  on  a  cold 
cylinder,  would  make  it  more  brittle. 
A  bundle  of  i^uch  threadu  looks  like  a 
bunehof  nlk,aiid  it  has  therafora  been 
celled  glass  silk.  It  is  largely  need 
for  filtcnTj^  liquids  in  laboratories. 
In  the  microscope,  the  threads  are  as 
fineeathoieof  silk  or  flbrtllie  of  cotton  ; 
they  break  more  easily  tlian  the  latter, 
but  are  excessively  supple.  From  the 
unalterability  of  the  suljstance,  it  is 
very  well  suited  for  filtering  acid  or 
alkaline  solutions,  even  oonosDtrated, 
and  various  other  substances,  such  as 
nitrate  of  silver,  albumen,  collodion, 
Fehling's  liquor,  etc.  It  ati'ords  great 
rapidity  of  flow,  with  good  filtmoon  ; 
it  does  not,  like  filters  of  paper  or 
tissue,  communicate  organic  nmtters 
to  the  liquids,  altering  and  perhaps 
^ving  them  a  disagreeable  taste.  It 
18  much  preferable  to  asbestos,  which, 
from  the  arrangement  of  its  parallel 
fibres,  cannot  be  fornietl  into  a  flexible 
boll,  aud  which  lets  fragments  pass 
that  float  in  the  liquid.  For  aoatysis 
it  is  very  advantageous,  allowing  of  a 
ready  determination  of  insoluble  mat- 
ters deposited  ;  also  by  calcination  aud 
fusion  of  the  glass  may  be  found  the 
volatile  principles  fixed  in  the  passage 
of  the  li({uid,  unmixed  with  cmpyreu- 
matic  prcwlucts.  Notwithistaiidiiij,',  the 
price  of  gLiss  silk  is  still  high,  it  is  no 
great  expense  to  use  it,  as  itsexosssive 
lightness  a^lmits  of  a  oomridflisble 
numT>er  of  filtrations  bcintj  made  with 
a  small  weight  of  it ;  besides,  it  may 
aerve  an  Indefinite  time,  if  after  each 
opsration,  it  is  thoroughly  washed  with 
water  and  dritvl  in  the  air. 

Stencilling  on.  Stencil  plates 
way  be  cut  out  of  thin  sheets  of  metal 
or  cardboard,  in  the  same  manner  as 


for  wall  decoration,  etc   If  vanish 

coliiun?  are  employed,  lay  them  on  as 
evenly  i\s  pofesible,  through  the  per- 
forations in  the  plate,  and  luvrden 
afterwards  m  a  stove  or  oven.  TIm 
metallic  preparations  used  in  glass 
staining  and  painting  are  also  available, 
but  require  firing  in  a  muiHe,  or  a 
dima-palnters*  stove.  Should  the  pro- 
cess commoidy  called  embossing  be 
wanted,  {mint  the  portions  of  glass  left 
uncoveretl  Vty  the  sp;\ceH  in  the  stencil 
plate  with  Brunswick  black,  dip  or 
cover  with  hydroflttoric  add,  wash  In 
dear  watcrand  remove  theblack  ground. 
Every  part  that  was  covere<l  will  then 
present  a  polished  even  surface,  the  re- 
mainder will  have  been  eaten  into  bj 
the  add.  If  the  rsissd  parte  are  to 
have  a  frosted  appearance,  nib  them 
%\'ith  a  flat  piece  of  marble  moL<tened 
with  fine  emery  and  water.  For  put- 
ting patterns  or  lines  <m  glass  with  * 
wheel,  there  arc  two  methods,  one 
followed  by  glas.s  cutters,  the  other 
by  the  engravers  on  glass.  According 
to  the  first-mentioned,  rough  in  the 
pattern  with  an  iron  mill  supplied  with 
a  trickling  stream  of  saml  and  water, 
smooth  out  the  rough  marks  on  a  wheel 
of  York  or  Warrington  stone,  polish 
on  a  wooden  whed  of  willow  or  alder 
{)owdered  with  pumice,  and  finish  on  a 
cork  wheel  with  putty  and  rotten-stone. 
The  eugraver  cuts  in  aud  roughs  the 
pattern  with  copper  wheds,  aided  by 
emery  of  various  degrees  of  fineness, 
and  olive  or  sperm  oil,  and  polishes  the 
portions  intended  with  leaden  discs  and 
very  fine  pumice  powder  and  water. 

8tOpp«ni,  fitting.— (1)  Very  few 
.stoppers  pro|ierly  fit  the  bottles  for 
which  they  are  intended.  The  stop- 
pers and  bottles  are  ground  with 
copper  cones,  fed  with  sand  and  made 
to  revolve  rapidly  in  a  lathe,  and  the 
common  stock  are  not  specially  litt+'d. 
To  fit  a  stopix:r  to  a  bottle  that  has 
not  been  ground,  use  emery  or  ooarse 
sand  kept  c(  instantly  wet  with  water, 
and  replaceil  with  fresh  as  f;u-<t  as  it  is 
rf*du«'ed  U>  jMiwder.  \\  ln-n  all  the 
surface  luis  become  etjually  rough,  it 
a  sign  that  the  glass  has 
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been  grnund  to  the  proper  shipe,  ajs  I  15  os.   Digest  in  a  bottle,  firequently 

until  t  hat  tinio  the  pmjectinR  part*  I  shaking,  and  it  i«  ready  for  use.  Diroo- 
only  Mhow  tracei*  of  erosion.  This  is  |  tions  :  Use,  if  postiible  good  piate-glaM 
Uw  longest  and  hardest  part  of  the  <  of  the  nae  of  tbe  picture  to  be  trane- 
work,  as  after  that  the  ^\asa  simply  ferred,  go  over  it  with  the  above  vmv 
nee<l.s  finiMhing  ami  p<>lii*hiiig.  For  ni.-^li,  beginning  at  one  side,  prejw  down 
that  iiur]>Of*e  emery  only  can  l>e  ut*e<l,  the  picture  tirnily  and  evenly  as  you 
owing  tu  the  fact  that  the  uiateri&i  cau  proceed,  so  tlmt  uo  air  cau  potinibly 
be  obtaiiied  of  any  degree  Of  flnenew,  lodge  between ;  put  eeide,  and  let  H 
in  this  respect  ditfering  from  sand,  dry  perfectly,  then  moisten  the  paper 
Otherwise  the  operation  is  the  same  an  cautiously  witli  water,  and  remove  it 
before,  the  emery  being  always  kept  ^  {Hece-meHl  by  rubbing  carefully  witb 


molatened,  and  replaced  when  went  I  the  fingers,  if  managed  nioely,  a  eom- 
oui.    The  grinding  is  continued  until    plete  transfer  of  the  picture  to  the  gUee 

Ijoth  the  neck  of  the  bottle  and  the  '  will  be  efrecte<l. 

Bt^ipfxir  ju;<|uir«  a  uniform  fininh,  of  a  '  Tubes,  sealing^. — To  seal  tubc« 
moilerate  d(^ee  of  smoothness,  and  i  hermetically  after  gases  have  been 
until  the  itopper  fitsmaoouiaftaly  tbat  |  admitted  naderpnemure,  thn  following 
no  shake  can  be  felt  in  it,  even 
though  it  be  not  twisted  in 
tightly. 

(2)  In  stoppering  a  bottle, 
there  are  2  processes :  (a)  The 
mouth  of  the  bottle  ia  ojjened 
to  the  re<juired  nize  hy  a  uteel 
cone  revolving  in  a  Litliu  ; 
the  atopper  ia  fixed  in  a 
wooden  chuck,  reduced  to 
proper  dimensions,  an<l  finally 

Sound  into  the  mouth  of  the 
«tle. 

TnoMtexinff  Sngrav- 
Ings  to  Olasa.  —  Mcullic 

colours,  pre{)are<l  and  mixed 
with  fat  oil,  are  applied  to  the 
stamp  on  the  engraved  brsas  or 
copper.  Wi|)e  with  the  hand 
in  the  manner  of  the  printers 
of  coloured  plates  ;  take  a  proot 
onasheetOTsilver  {la^ier,  which 
is  immediately  transferred  on 
the  tablet  of  the  glai*«  destinetl 
to  be  painted,  tjeiug  careful  to 
turn  tne  coloured  side  against 
the  c^aas ;  it  adheres  to  it,  and 
so  soon  as  the  copy  in  <|uite  tlry,  take  |  arrangement  was  employed  with  com- 
off  the  MupertluouH  j>ft|K'r,  by  washing  j  plete  snrces.-^  :  The  experimental  tu>ie 
it  with  a  sponge  ;  there  will  reumiu  A  is  juiuod  to  a  T-piece  B,  the  lateral 
only  the  colour  tnnaferred  to  the  glass,  limb  of  which  is  oonstnieted,  aa  ahowB 
which  will  be  fixed  bypassing  the  glasa  in  Fig.  217  :  a  gla^s  plug  D  is  groond 
through  thi'  ovens.  '  into  the  ttilK'at  K,  and  Herv<'*«  the  pur- 

Transferring  Prints  to  Glass.  iKuie  of  a  valve  opening  iu^^'ani.  When 
Tskeof  gumsandarach,  4  oa. ;  mastic,  1  I  gas  under  pressure  is  allowed  to  enter 
OS.;  Venice  turpentine,  1  as. ;  alcohol^  '  the  tube  at  O,  the  vahre  opens,  but  on 
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removing  the  presoure  from  without  it  i 
•t  onoe  doMi ;  the  escape  of  gas  from 
Ais  thuH  pn'vonto<l,  ami  the  tu  1x5  may  ' 
be  sealed  U^fore  the  blow  pipe  at  H. 
When  a  tube  coutaiu^  a  liquid,  the 
plug  ■hoold  benoiataned  with  it ;  thla 
will  prevent  tba  fltcape  of  gaa  while 
the  tulje  in  lieing  sealed,  evcji  thouph 
the  plug  doea  not  fit  very  uccunitely. 
In  the  absence  of  any  liquid,  greater 
care  in  grinding  the  plug  is  required. 
The  tube  F  servea  for  the  admission  of 
liquid  into  the  ex{)eriinentftl  tube  in  the 
&ni  instance ;  it  iei  then  closed,  and  at  . 
thaendof  thaetparliiMntHiaopaMd, 
and  the  contents  of  the  tube  are  re- 
moved.  The  re«t  of  the  apparatus  is  I 
thus  kept  intact,  and  may  be  used 
repeatedly,  cs})edally  if  the  tabaftt  H 
is  fairly  long.  (A.  Bichardaon,  in 
•CluMii.  News.') 

Windowe. — Croicn  yltus  is  made 
iu  circular  disks  blown  by  hand  ;  these 
diaka  ara  about  4  ft.  diamatar,  and 
the  glass  averages  about  in.  thick. 
Owing  to  the  mode  of  manufacture,  ' 
there  is  a  thick  boaa  in  the  centre,  and 
the  glaaa  ia  throu^ont  mora  or  leaa 
atriatad  or  channelled  in  concentric 
rings,  fi^uently  curved  in  sur^M^,  and  I 
thickeratthe  circuniferenoeof  the  disk.  | 
Consequenilv  in  cutting  rectangular 
panea  out  of  n  diak  tliva  ia  »  oon- 
siderable  loss,  or  at  least  variety  in 
quality  :  one  diak  will  yield  aliout 
10  sq.  ft.  of  good  window  glass,  and  the 
largest  pane  that  oan  be  cut  from  an 
ordinaiy  diak  ia  about  34  x  22  in.  The 
qualities  are  claaaifiad  into  teoondt, 
third*,  and  fourtKi. 

Sheet  gUu*  \b  also  Uowu  by  hand,  but 
into  hollow  cylindan  about  4  ft.  long 
and  10  in.  diameter  which  are  Qttt  off 
and  cut  open  longitudinally  while  hot, 
and  therefore  fall  into  tiat  sheets.  A 
mora  perfaet  window  gtaaa  oan  ba  made 
by  this  prooaaa,  thidcer  and  capable  of 
yielding  larger  panes  with  less  wa^te. 
Ordinary  sheet  glass  will  cut  to  a  pane 
of  40  X  30in.,andaometo  50  x  36  in. 
It  can  be  uiada  in  thidLnaaaaa  from 
^  in.  to  ^  in. 

Plate  i"'  '"*>'<t  on  a  Hat  U\\<\t'  Jiiid 

rolled  iiilo  a  »huul  of  given  aum  aud  , 


thidEMaa  bj  a  maaaiva  melal  rollBr. 
In  thia  form,  whan  oool,  itia  mugk 

plate. 

Ribbed  plate  is  made  by  u«in^'  a  rciller 
with  grooves  on  its  surface,  liough 
and  ribbad  plate  ara  flraquent^  mada 
of  commoner  and  ooaraer  materiala 
than  jK)H.shod  plate,  being  intended  lor 
use  in  factories  and  warehouses. 

Polithed  pl4Ue  m  rough  plate  oom* 
posed  of  good  material  and  afterwarda 
jxDlished  on  both  sides,  which  is  done 
by  rubWng  two  plates  toi^cther  with 
emery  and  other  powders  between 
tham.  Plate  glaaa  oan  ba  obtained  of 
almost  any  thickness,  from  |  in.  up  to 
1  in.  thick,  and  of  any  aiaa  up  teabout 
12  X  6  ft. 

In  the  fflaiing  of  a  window  tbia  atoi 
of  the  panes,  that  is  to  say,  tha  inter* 
valsof  the  siish-liars,  should  be  arranged 
if  practicable,  to  suil  the  sizes  of  panes 
of  glass  which  can  conveniently  be  ob- 
teuMd,  aoaa  to  avoid  waoto  in  cutting;  . 
thia  oonaidaimtion  is  of  more  conse- 
quence in  using  crown  and  sheet  glass 
than  with  piste  glass.  The  woodwork 
of  the  aaab  aboiild  raoei^  its  priming 
coat  before  glaatng,  the  other  coata 
should  )je  put  on  afterwards.  With 
crown  glass,  which  is  sometimes  curved, 
it  is  usual  to  place  the  panes  with  the 
oouTexity  outwarda.  Whan  the  glaaier 
has  fitted  the  pane  to  the  opening  with 
his  diamond,  the  rebate  of  the  sash-bar 
facing  the  outside  of  the  window,  he 
spreada  »  thin  li^ar  of  putty  on  tho 
face  of  the  rebate  and  then  presses 
the  glass  a^in.'tt  it  into  iin  place,  and, 
holding  it  there,  spreads  a  layer  of 
putty  all  round  the  side  of  the  rebate, 
oovaring  the  edge  of  tha  glaaa  nearly  aa 
far  as  the  face  of  the  rebate  extends 
on  the  inner  side  of  the  gla««,  and 
bevelling  od'  the  putty  to  the  outer  edge 
of  the  rabata.  The  putty  ia  than 
sufficient  to  hold  the  pane  in  ite  place, 
and  liai-dens  in  a  few  days.  The  glass 
should  not  touch  the  sash-bar  in  any 
part,  on  account  of  the  danger  of  ite 
twing  cracked  from  any  unuaual  prea- 
surr  thrn-  sht>uld  be  a  layer  of  putty 
.ill  rc'und  the  iMltrf*s.  Thin  piTM-atit  i«tn 
is    csptxuaiiy    uuuessary    in  gluzing 
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window!  with  Iroii  or  sUuMmiillioiiB  or  I 

bars. 

Writing  on  (sec  also  Drawing  on 
and  Marking  on). — (1)  Ether,  600  gr. ; 
■mdarach,  80  or. ;  mmtio,  80  gr.  Dia* 
solve,  then  add  betudne  in  small  quan- 
titiee,  till  the  vamiflh,  Bpread  on  a  piece 
of  glass,  givee  it  the  aspect  of  roughened 
glass.  The  TamiBh  is  und  oold.  To 
have  a  hom(^neous  layer,  pour  over 
that  already  formed  ponie  oil  of  j)etro- 
leuni,  let  it  evaporate  a  little,  then  rub 
in  all  directions  with  cambric  cloth  till 
all  is  quite  dry.  Hl^th  ink  or  leed  pen- 
oil,  lines  can  be  pro<luced  on  this  suHface 
as  fine  as  may  be  de»<ire<l.  Thus  a 
drawing  may  be  prejtared  in  a  few 
minutee  and  immediately  projected. 
(Crova. ) 

(2)  The  glftfis  is  to  lx»  first  gently 
heiited  at  a  spirit  lamp  or  gas  dume 
till  steam  ceases  to  be  dcponted  on  it, 
up  to  or  l4ff>F.  (440  to  WC). 
Then  a  particular  varnish  should  be 
yjoured  ujkiti  it,  as  is  done  in  photo- 
graphic operatiuuB  with  collodion. 
This  Tamisli  is  composed  of  61  dwt. 
sloolud,  01  gr.  mastic  in  drops,  and 
122  gr.  pounce.  Thf  r»*sins  are  dis- 
solvetl  by  l«ing  heated  in  a  hot  water 
bath,  the  whole  being  in  a  flask  corked 
and  fastened.  The  solution  is  after^ 
wards  filtered.  The  varnish  is  very 
hard,  and  Ixjcomea  brilliant  and  com- 
pletely transparent.  If  it  in  ]K)ured  on 
the  oold  glass,  it  becomes  o{>a<)ue  and 
absorbs  ink.  Drawings  may  be  exe- 
cut<'d  njK>n  it  with  common  or  Indian 
ink.  Then  a  thin  layer  of  gum  is  put 
upon  it  by  dijppmg  the  glfi.HH  in  a  very 
^uted  solution  of  gum  or  any  other 
non-alcoholic  coating.  This  process 
might  be  advantageously  employetl  in- 
steEulof  labels  on  Ixittles  in  laboratories, 
and  for  msldng  figures  on  glass,  and 
perhaps  for  tracing  drawings,  which 
might  thus  \ie  reproduced  hjy  photo- 
graphy. (Terqucm.) 

(3)  A  mixture  of  flour,  ammonia 
hydrate,  and  hydrochloric  acid, 
thirkcnrd  with  Rum  acacia,  fornif*  an 
ink  Jiy  which,  with  a  |>en,  Ictter.s  <»r 
omanientd  may  be  traced  on  giaisri,  i 
where  th^  will  become  permanent.  | 


(4)  Fsbar  makes  pencils  for  writing 

upon  glass,  porcelain,  metal,  etc, 
follows  :  Hffick  :  10  juvrts  lampblsA, 
40  white  wax,  10  of  tallow.  White  : 
40  white-lead,  20  wax,  10  tdlow. 
Blue  :  10  Berlin  blue,  20  wax,  10  taUow. 
l)<irk  Blue  :  15  IWrlin  blue,  5  gum- 
arabic,  10  tallow.  I'dlow  :  10  chrome- 
yellow,  20  wax,  40  tallow. 

(5)  Dissolve  chalk  in  aqua  fortis  to 
the  consistency  of  milk,  and  add  to 
that  a  Mtrong  solution  of  silver.  KtH»p 
this  in  a  glass  decanter  well  stoppered. 
Then  cut  out  from  a  paper  the  letters 
you  would  have  appear,  and  paste  the 
paper  on  the  decanter  or  jar,  which 
you  are  to  place  in  the  sun  in  such  a 
maimer  that  its  tays  may  pass  through 
the  spaces  cut  out  of  tlie  papsr,  and 
fall  on  the  surface  of  the  liquor.  The 
part  of  the  glass  thn)ugh  which  the 
rays  pass  will  turn  blade,  while  that 
under  the  paper  will  remain  white. 
Do  not  shake  the  bottle  during  Um 
operatioo.   Usedlor  kttsring  jacs* 
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Glass-Papbr,  Sand  and 
Emery  Paper  and  Cloth. 

(a)  Thbbb  ihette  of  aifanBhrs  lub- 
ttuiOM  are  all  pnictioilly  made  in  the 

same  way.  In  the  caae  of  those  with 
paper  bicking  an  important  featun?  in 
the  wearing  qiuUity  is  that  the  {)U[x:r 
■hall  ba  tou^ ;  and  it  most  be  of  fair 
aubetance or  thickness, otherwise  it  will 
not  liave  sufficient  atiffiiaM  for  proper 
working. 

In  preparing  the  glass,  sand,  or  emery, 
it  is  neoeasary  to  have  it  quite  clean 
and  wifte<l  into  the  different  p^ulcs  of 
coiirs4^nea8  ur  fineueaa.  The  glaaa  is 
cruiihtidin  a  mill  (usually  with  stone 
rolkn)  and,  aflflr  lifting,  is  ready  for 
use.  Sand  must  be  waahed  and  drie<l, 
and  it  ia  essential  that  it  Ije  Hliarp  sjind, 
having  sharp  points  and  edges  (not  sea 
nod,  for  inftanoa,  wliioh  m  rounded 
on  ita  edgee  by  constant  friction)  and 
on  this  account  it  iH  desirable  that  it 
be  crushed  to  some  extent  so  aa  to  give 
it  new  fttbctured  edgee. 

Emery  can  also  be  crushed  though 
it  ia  a  far  harder  material  than  glass  or 
aaml  (which  are  iKjth  the  same  material, 
silica  or  llint),and  uuleaa  manufacture 
on  a  laige  acaJe  ia  proposed,  it  ii  best 
to  buy  tlua  ready  powdered,  it  being 
readily  procurable  in  any  dej^ree  of 
fineuesH  ur  grade  from  '*ilour"  to  a 
ooarae  grit. 

There  iaa  One  grido  of  amd  paper, 
known  in  some  instances  aa  stonf-ynywr, 
this  having  a  surface  of  pumice  |)owder. 

The  backing  used  for  emery  or  glasa 
olotli  (wo  have  no  nnd  olotit)  ie  a  fairly 
Btrong  but  cheap  quality  of  calico 
material.  It  is  moderately  stiff  in  it- 
eelf ,'  but  gains  the  stiffiieaa  pottacaaed 
by  the  finiabed  article  by  the  glue  tiaed 
in  affixing  the  abrasive  powder. 

In  putting  the  abra.'^ivc  material  on 
the  paper  or  cloth,  glue  used,  applied 
evenly  and  Uiinly.  Any  lair  quality 
of  glue  will  do,  bat  with  glass  paper  a 
light  coloured  glue  is  now  use*!  by  the 
heat  makers  wlio  Iiave  conveniences  for 
bleaching.    If  a  glue  seta  too  liard  and 


brittle,  a  small  addition  of  glycerine  or 
treado  wiD  aflbrd  auffident  flenbUity, 
but,  it  should  be  n«>tc<l,  the  addition 
of  either  of  thoea  deiaya  the  dijing  a 
little. 

Having  all  materidi  ready,  the 
papers  are  laid  out,  or  tlic  (-alico 
8tretche<l  out,  and  thinly  kIuchI.  The 
abrasive  material  is  then  sifto<l  on,  and 
alloweii  to  adiiere  and  dry.  Any 
surplus  powder  ia  ahaken  off  wheo  the 

glue  is  set, 

(6)  (j/(iss  Paper.  — Take  any  quantity 
of  broken  glaaa  (tliat  with  a  greenish 
hue  is  the  beat),  and  pound  it  in  an  iron 
mortar.  Then  take  eererel  eheeta  of 
paj^er,  and  cover  them  evenly  with  a 
thin  coiit  of  \*\nCy  and,  holding  them 
to  the  tire,  or  placing  them  upon  a  hot 
pieoe  of  wood  or  plate  of  iron,  aifttiie 
pounded  glass  over  them.  Let  the 
several  sheets  remain  till  the  glue  is  set, 
and  shake  otl'  the  superfluous  powder, 
which  wQl  do  again.  Then  hang  up 
the  papers  to  diy  and  harden.  F^per 
mmle  in  this  manner  is  intich  superior 
to  tliat generally  purchasetlat  theshopa, 
which  chiefly  consists  of  fine  tuiud.  To 
obtahi  difierent  degreea  of  fineneoa, 
sieves  of  diflerent  de^^^es  of  finenew 
must  be  uned.    Use  thick  pjiper. 

Stone  Paper, — As,  in  cleaning  wood- 
work, partMSulaify  deal  and  other  aoft 
woods,  one  proceas  is  sometimes  loond 
t*)  aiiHwer  V)etter  than  another,  we  may 
describe  the  manner  of  manufacturing 
a  stone  paper,  which  in  some  cases,  will 
be  preferred  to  aand  paper,  as  it  pro- 
duces a  good  fjvt  e.  and  is  less  lial)lc  tO 
scratch  tlie  work.  Having;  prejwired 
the  paper  as  already  deecribed,  take  any 
quantity  of  powmred  pumioe'etone, 
and  sift  it  over  the  paper  through  aaisfO 
of  moderat<»  fiiifnoss.  When  the  sur- 
face has  haniened,  repeat  the  proceas 
till  a  tolerably  thick  coat  has  been 
formed  upon  the  paper,  which,  when 
di7»  wiUbefitfbr  use. 
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Glass  Stoppers  :  Looeening. 


Glass  SxorPEiis, 

LOOSBNING. 

This  common  CMise  of  anaofanoe,  oc- 
curring frt^iuently  with  Boent  ami 
smelling  lx)itl»'."<,  1«vm1h  to  many  break- 
ages throuKh  unuecciiaary  force  being 
mad,  and  Its  not  bain^  known  thai 
tharaaraooiniiaiatively  Himple  methodB 
of  loosening  stoppers  that  are  effective 
ia  practically  every  case.  Oue  or  other 
of  the  f oUowing  means  maj  be  reoorted 
to :  (a)  Place  the  bottle  firmly  on  a 
table,  and  hold  it  with  the  left  hand. 
Then  apply  the  right  hand  to  the 
stopper,  and  pull  it  forcibly  on  one 
ride,  miiig  tba  thumb  as  a  folcnim  at 
the  exterior  of  the  neck  of  the  Ijottle. 
If  the  stopper  move«,  the  motion  will 
be  indicated  by  a  ticking  kind  of  n<me  ; 
and  the  stoppsroan  than  ha  wHhdmwn 
without  furOMT  trouble.  (6)  By  tap- 
ping the  stopper  on  alternate  sides 
with  the  handle  of  a  hammer,  or  with 
a  piece  of  wood  (not  resting  it  on  a 
hafd  substanoe,  but  hoilding  the  bottle 
in  the  hand  or  between  the  kne<»)  it 
can  frequently  be  loosened,  (c)  Dip 
one  end  of  a  cloth  in  boiling  water, 
and  than  wrap  it  round  tba  naok  of 
the  lH>ttle  ;  the  heat  causes  the  nOOfc  tO 
expand  which  allows  the  8top|>er  more 
room,  whereby  it  can  often  Ijc  removed 
with  ease,  {d)  Or  the  flame  of  a 
eandla  or  small  lamp  may  be  applied 
to  the  neck  of  the  bottle  with  the  same 
effect.  But  in  both  ca«e8  the  opera- 
tion must  be  performed  quickly,  in 
otdat  that  thahaat  may  not  get  at  the 
stopper  and  expand  it,  for  if  such  is 
the  case,  it  remains  aa  firmly  fixed  as 
before,  (r)  Patw  a  piece  of  strong 
twine  round  the  neck  of  the  botUe 
and  fixonaandof  the  string  toahcwk  ; 
the  neck  will  be  heated  by  the  friction 
oojasionecl  by  drawing  the  Iwttle 
rapidly  backwards  and  fonvards,  the 
bottle  beins  held  in  one  hand,  and  the 
free  end  of  the  string  in  the  other. 
Tlu'  h(*nt  expftn<l«  the  neck  as  before 
described.  (/)  Stoppers  are  some- 
times fixed  lij  the  coagulating  or 


crystaUisatioo  of  substanoes  between 
the  insida  node  of  the  bottle  and  the 
stopper.  The  applicatitHi  of  oil  (paraf- 
fin is  betft,  as  being  most  penetrating, 
if  the  smell  is  not  obiectionable),  or 
water,  or  muriatic  acid  to  the  top  of 
the  bottle,  will  often  dissolve  awav  so 
much  of  tlie  liard  matter  a.s  to  render 
the  removal  of  the  stopper  easy.  A 
naedle-point  ahould  firat  ba  run  round 
the  joint  to  remove  any  ooagulatad 
matter.  This  alone  sometimes  proves 
suihcieut.  {g)  When  the  fixed  stopper 
of  aglass  bottle  resists  all  managsmant 
— such  as  warming  the  node  with  » 
cloth  wet  with  hot  water,  by  tapping, 
and  by  the  wrench,  or  by  all  these  in 
combination — there  is  another  means 
wfaioh  will  frequently  sneesed.  Let 
the  bottle  be  inverted,  so  as  to  stand 
on  the  stopper,  in  a  vessel  of  water  so 
filled  that  the  water  reaches  up  to  the 
sliouldsr  of  the  botlla,  but  not  to  tlia 
label.  Two  or  thraa  nights  of  Una 
treatment  may  be  required  sometimes 
before  the  ntopi^er  ^^•ill  yield.  (A) 
Another  method  is  to  use  a  stopper 
extractor.  This  can  easily  ba 
out  of  a  block  of  wood  3  in. 
and  2  in.  thick,  by  cutting  a  hole 
through  its  centre  lai^  enough  to 
raesi^  tha  haad  of  the  stopper.  Tha 
use  of  the  ahofU  is  preferable  to  pulling 
out  two  drawers,  nticking  the  hoa<l  of 
the  stopper  between  them, and  twisting 
the  bottle  round.  To  apply  the  ex- 
traotor,  it  is  placed  over  the  stopper 
and  grasped  firmly  in  one  hand,  wliile 
the  neck  of  the  bottle  is  held  by  the 
other.  A  gentle,  but  firm  and  steady 
twisting  motion  is  then  used,  otn 
being  taken  to  keep  both  hands 
moving  in  the  same  plane,  but  in  oppo- 
site directions.  If  the  pressure  be 
applied  too  vigorously  or  spasmodicallj 
or  if  the  lines  of  the  direction  of  tlie 
opj>osite  forces  be  not  quite  parallel, 
there  is  a  danger  of  wrenching  off  the 
head  of  the  stopper  or  breaking  the 
nedc  of  the  bottle.  ({)  A  few  drops 
of  glycerine  may  be  applied,  and  t&a 
iKittle  left  to  stand  for  a  few  hours, 
when  the  stopper  may  be  eauly  re- 
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Olazino  Bricks. 

Wllite. —  As  poon  ag  the  V»rick 
comes  from  the  it  can  liave  iU 
OMt  of  "dip.'*  This  is  fint  applied 
by  a  soft  bniah,  then  the  face  is  dipped 
in  it .  It  is  then  ftllowe<i  to  dry  slowly 
which  will  take  from  8  to  10  hours, 
but  it  must  not  beaUowed  togetquite 
diy.  While  it  i^  Htill  somewhat  moist 
the  wllite  l>o<ly  "  is  apj)lio<l.  The 
face  ia  aim  ply  dippetl  in  tliis  and  the 
brick  is  then  put  to  slowly  dry  again. 
Thk  time  it  is  aUowed  to  got  tlio- 
roughly  dry.  The  next  proce»w  is  to 
dip  the  face  in  clean  cold  water,  and 
then  immediately  dip  it  in  glase  and  it 
ii  now  ready  for  the  kilii.   When  the 

flase  is  applied  and  before  going  U)  the 
iln,  all  superfluous  glaze  is  l>ruHhe<i  off 
the  sides  and  ends  of  the  brick,  where 
H  is  not  wanted.  In  the  Idln  the 
brieks  are  put  ftioe  to  fiaoe^  the  two 
gleenrt  facen  coming  about  an  inch 
apart.  Care  has  to  be  used  in  finely 
straining  the  slip,  body  and  glaxe 
miztnrea ;  and  it  will  be  found  that, 
for  best  results,  the  kiln  mnat  not  be 
opened  until  it  is  cold. 

Slip. — 12  parts  china  clay,  15  parts 
baU  cUy,  3  parts  flint,  28  paiti  of 
brick  daj  (the  Mma  aa  the  bridk  is 
nade  of). 

White-Body. — 6  parts  cliiiia  clay, 
2  parts  ball  day,  1  part  dint,  2  parts 

JBM'Glau,'-^  parts  whiting,  0 
parts  oxide  of  zinc,  1 4  f)art«  Cornwall 
stone,  6  parts  plaster  of  Pahs,  70  parts 
felraar. 

Saf^-Glate. — 12  parts  oxide  of  rinc, 
4  parts  plaster  of  Paris,  1 4  ports  Corn- 
wall stone,  7  ports  Paris  white,  50 
parts  tlint  glass,  50  parts  wliite-lead, 
80  parte  fueper.  (When  the  olay  of 
the  brick  will  bear  a  high  tempera- 
ture, the  glass  and  whale-lead  may  be 
<Mnitted.) 

To  oolour  tbo  OlsMS*— It  is 
naoallj  found  that  one  port  of  colour- 
ing matter  to  7  }wi8  of  white  l>ody 
snd  1  part  to  9  of  glase,  is  sufficient 


for  ^<MMi  H  Hultd  ;  all  ingrcdieuUi  must 
be  grxmnd  tine. 

/{/iu-itrrm.—S  parte  flint,  S  parte 
oxide  of  oobalt,  24  psrte  oxide  of 

clirotuo. 

OtlnUt  (^>liy)  Blue. — 5  parts  oxide  of 
cobalt,  2  parts  phosphate  of  soda,  26 
parts  oxide  of  zinc,  18  parts  flint. 

frrren. — 4  part>  *-arl)onate  of  cobalt, 
4  parts  oxide  of  copper,  12  parts  oxide 
of  chrome,  8  parte  felspar.  A  green, 
more  of  grass  colour  is  obtained  with 
12  partH  oxide  of  cliromc,  1  part  OXido 
of  copjKjr,  and  2  pirtn  flint. 

Orange. — 8  parts  oxide  of  zinc,  4 
parte  nohromate  of  potaah,  8  parte 
iron  scales,  20  parts  pure  alumina. 

/•li/Z  /ffrf.— 20  parts  crocus,  20  parte 
oxide  of  chrome,  15  parte  litharge, 
15  parte  bono,  90jprteoiideof  tine, 
6  ptirte  red<jron  oxide. 

Broirn. — 2  ports  manpanof»e,  2  parte 
oxide  of  zinc,  1  port  oxide  t)f  clirome, 
1  part  sulphate  of  baryta.  If  preferred 
a  brown  mdy  oolour  can  be  made  of 
100  parts  red  marl,  1 2  part^  manganese, 
6  parte  felspar,  12  to  14  parte  china 
clay. 

A  gVatuporgnl^tosg  for  bricks,  tfles 

or  similar  goods,  which  are  of  a  natural 
rich  colour  and  goinl  surfiice,  i.s  made 
of  1  part  oxide  of  zinc  to  16  part^  white- 
lead,  and  16  parte  flint  gliiss ;  all 
in^p^diento  must  be  ground  fine.  The 
bncks  are  first  fired  in  the  usual  wej, 
then  glazcil,  and  tired  airjiin  at  about 
half  the  heat  of  the  hi-st  tiring  (this 
glaw  baling  a  Mfl  one). 
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Glazing  Wdcdows  :  Lead  Glazing. 


Glazing  Windows. 

SiviBAL  makeB  of  glass  are  emplojad 

lor  thin  kind  of  glazing.  Amonp^t 
these  may  l>e  specified  "sheet"  and 
"plate"  glass  of  various  kiuds  ; 
<*ooloiired  glass/'  either  *'poi-tnetsl** 
or  "flashed"  ("pot-metal"  being 
coloured  throughout  itH  subetance  by 
the  addition  of  metallic  oxide  while  the 
glass  is  in  a  state  of  fusion,  while  the 
"flashed"  glass  is  white,  with  one 
surface  covere<l  by  a  thin  film  of 
coloured  ghuw)  ;  "  Hashed  "  glairs  being 
made  in  ruby,  blue,  opal,  green,  violet, 
and  mnk.  These  ooloais  osa  he  also 
modififid  to  red,  oraoga,  aml)er,  and 
lemon  colour  by  ntaining.  Another 
species,  called  "cathedral  glass" 
(rolled  and  sheet),  is  genenlhr  applied 
to  light  tints  of  a  positive  colour,  and 
is  principilly  used  for  glazing  the 
windows  of  churches.  "Anti<|ue" 
glass  is  made  in  various  shades  of 
colour,  and  is  usoaUy  emiilogred  in 
flgnra  work  in  stained -glass  windows, 
liisan  imitation  of  that  which  is  fotind 
in  old  leaded  lights,  and  is  rough, 
nubbly,  and  of  uneven  thickness.  It 
hasreosntly  heen  made  with  the  colour- 
ing oxides  encased,  and  also  KtrijKHl  with 
various  col()urs  to  pnxlucc  a  more  strik- 
ing etfcct  in  the  fold  of  garments  in 
figure  work.  *'  Aventurine"  is  a  glass 
mada  in  slabs,  and  used  oooasionally  in 
mosaic  figure  work.  It  is  generally  of 
a  brown  semi-transparent  colour,  and 
has  a  peeuHar  itrinng  eflbet,  oansed 
hy  the  sugpenaioQ  of  mmallic  partic  les, 
princijuvlly  copper  filings,  which  is  the 
chief  ingredient.  "Ambilti"  (single 
and  double)  is  a  sheet  glass,  originallv 
of  Italian  manwfactnra,  and  mwm 
prized  by  gla-sa  painters  on  account  of 
its  BoftntMs  for  sUuning,  an<l  generally 
brilliant  apf)carauoe.  "(Quarries"  is 
the  term  applied  to  small  square  pteoes 
of  stained  glass,  such  as  are  used  in  the 
bonlers  of  windows;  and  "roundels" 
and  *  *  bullions  "  are  small  discs  of  glass, 
some  made  with  a  knob  in  the  centre. 


and  used  in  fretwork  with  cathedral 

gla«8. 

The  use  of  load  "  calmos  "  for  fixing 
window  panes  is  of  great  antiquity,  the 
employment  of  wooden  sash-bare  being 
quiteamodeminnovation.  Thecahnei 
I  or  leads  for  the  fretwork  are  slips  which 
1  may  l^e  prepjired  with  a  tool  known  as 
i  the  "glaziers'  vice,"  wherein  a  slip  of 
lead  is  drawn  between  two  horiaontal 
rollers  of  the  thickness  of  a  pieoe  of 
glass,  and  the  calrne,  as  it  emerges 
from  the  mill,  has  a  section  exactly 
like  the  letter  I.    The  German  vioee 
are  the  best,  and  turn  out  a  varielj  of 
lead  of  different  siies.     Tliere  are 
moulds  with  these  vices,  in  wliich  l>ar8 
of  lead  of  the  proper  sizes  are  easily 
oast.   In  this  ronn  the  mill  leoeiTeB 
them,  and  turns  them  out  with  two 
sides  pandlel  with  cjich  otlier,  and  al»out 
J  in.  broad,  and  a  partition  connecting 
the  twosides  together,  about  |  in.  wide, 
forming  on  etuih  side  a  groove  near 
by  I  in.  and  6  ft.  long.    At  the  present 
day  most  glaziers  buy  their  calmes  at 
the  warehouse,  where  they  arc  known 
as  wiDdow-leads.   The  aaoisnt  calmai 
were  apparently  cast  in  a  mould.  All> 
ti<]ue  calines  are  nearly  of  one  unifonr 
width,  and  much  narrower  in  the 
*< leaf "thaa modem  kads.  Tfaatthli 
was  the  case,  can  be  proved  not  only 
by  the  existence  of  the  original  leads 
I  themselves,   but   more  satisfactorily 
perliaps  by  the  black  lines  drawn  upon 
the  glass,  with  which  the  glass  paintsn 
were  accustomed  sometimes  to  pnidlioa 
the  effect  of  loads  without unneccBsarily 
cutting  the  glass.   The  process  of  com- 
pressing the  modem  calmes  between 
rollers  to  the  properdimensions  makaa 
them  more  ri^^d  than  the  old  leads. 

Theoniinan>'  le(wled  casement  in  Htill 
to  be  found  plentifully  in  cottage  wia- 
dowB  in  tlw  provinoea.   These  are 
formed  of  every  shape  and  sise,  aome 
glazed  with  rectangular  and  some  with 
diamond-shaped  panes.    The  calmer  in 
wUoh  thesearasetarsoflenTery  broad 
in  the  leaf,  muoh  more  so  than  could 
be  used   for  ornamental  fretwork- 
Glaziers  diflor  JX.S  to  the  liest  tool  for 
soldering  the  calmes,  some  adhering  to 
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the  old  glaziera'  iron  without  a  handle, 
while  otiben  prafSar  tlw  ordiiuuy  copper 

bit  (see  SoLDBRma).  The  cutting 
kuife,  uRed  for  dividing  tlie  calraes, 
UBuallv  hat)  the  form  ihown  at  Fig.  218. 
The  bkide  haa  an  exterior  cutting  edge 
whore  marked,  and  the  top  ol  the 
handle  where  slmded  ia formed  of  a  lump 
of  solder,  or  Icjid,  whicJi  is  used  for 
driving  hume  the  paueti  lu  the  calmee, 
'       ;abradortaok,ete.   1%.  219  is 


Wm,  na     ita.  nff. 

the  "ladikin,"  which  is  a  small  tool  of 
bone,  box,  or  beech,  about  6  in.  long, 
1  in.  In  width,  and  |  in.  thidk,  w& 
one  end  bevelled  off  for  about  }  in. 
This  IB  used  for  openii^  the  leftvet  w  the 
caime  as  shown. 

The  am  step  In  making  » lead-light 
of  square  panes  is  to  measure  the  open- 
ing and  set  out  on  a  K»ar(l  or  the  work- 
bench in  chalk  the  number  of  panes 
decided  on  ;  next  the  glass  can  be  cut, 
not  forgetting  to  allow  for  the  thu^* 
nees  of  the  calme,  and,  this  being  done, 
proceed  to  put  the  casement  together, 
an  uhowu  by  Fig.  220. 

TMk  down  to  the  heneh  s  oouple  of 
Isths  at  right  angles  as  shown.  Take 
a  lencrth  of  leml  or  calme,  and  putting 
your  foot  on  one  end  to  hold  it  steady, 
■tretoh  it  out,  by  pulling,  Derfectly 
straight ;  now  cut  a  pieoe  of  MNmt  the 
deptli  of  the  window  and  pl.vce  it 
against  the  Icft-liand  upright  lath,  and 
secure  it  to  the  bench  by  a  couple  of 
2 


brads.  Next  cut  anotlier  lengtli  of  the 
calme  the  breadth  of  the  casement  i 
open  the  end  of  the  upright  oalme  st « 
with  the  ladikin,  as  shown  at  Fig.  219, 
insert  the  end  of  the  calme  last  cut, 
taking  care  to  see  that  thisend  is  bright] 
and  brad  this  osfans  down  against  the 
bottom  lath  at  rl|^t  saglss  to  the 
former.  The  calmes  are  cut  with  the 
cutting  knife.  The  first  pme  of  plass 
is  now  taken,  the  eud;^  uf  the  calmes 


panm 

//At/ 

e 

99conci 

opene<l  out  with  the  ladikin  if  necessary, 
the  square  of  gla^  placed  in  and  tapped 
np  homo  with  the  hesTy  handle  of  ths 
cutting  knife.  Having  est  pams  No.  1 
cut  wth  the  knife  a  piece  of  calme  of 
the  exact  length  of  the  side  of  the  ptine, 
taking  care  to  see  that  the  end  is  bright  \ 
open  both  sides  with  the  ladikin,  then 
place  the  end  in  the  lower  calme ;  pane 
2  is  now  placed  in  this,  and  carefully 
tapped  home  with  the  liandle  of  the 
kuie.  Then  the  next  upright  oalme 
iiOIlt  and  placed  ;  next  follows  pane  3, 
and  the  first  row  is  glaze<l.  T!ie  illus- 
tration shows  but  nine  panes,  three 
widsand  three  high;  tlie  same  process, 
however,  \a  adopted  with  s  greater 
number.  Take  especial  care  tliat  each 
pane  has  been  knocked  in  home,  and 
that  the  whole  row  is  tight.  >iow 
oomss  the  first  cross  calme.  Stretch 
a  length  of  lead,  cut  it  to  the  proper 
length,  atid  open  it  up  with  the  ladikin. 
insert  the  end  of  this  in  the  vertical 

2  I 
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oilme,  and  pboe  the  eodi  of  the  firat 

two  upri^t  calmefi  in  it.  Now  \iegin 
Bnothor  row  with  the  first  left-hand 
pane,  follow  tliia  with  the  Hhort  lead  ; 
then  the  two  following  penea  till  the 
Moond  row  is  complete.  Wheo  all  the 
panes  are  fixed  in  and  the  casement  is 
complete,  the  top  calme  is  fixed,  and 
then  the  side  one.  All  is  now  ready 
for  the  aoldering.  Thebitoraoldering 
iron  ifl  heated,  and  the  operator  takes 
a  strip  of  fme  solder,  in  his  left  liand, 
of  an  easily  fusible  kind.  He  then 
■prinkleeaimaU  quantity  of  black  rositi 
at  the  place  to  be  soldered,  places  the 
end  of  the  solder  strip  to  the  first  and 
applies  the  hoated  l>it  until  a  ^ckkI  joint 
is  made,  and  the  solder  makes  a  neat 
littia  niaed  oinda  at  the  plaoe.  Thia 
operation  is  repeated  at  each  joint  until 
tSl  are  secure<l .  Some  workmen  prefer 
'  *  killed  "  spirits  of  salts  to  rosin  for  the 
flns.  The  bit  or  inm  abonkl  not  be 
too  hot,  and  should  not  be  held  in 
contact  with  the  calraes  too  long.  It 
is  important  tliat  the  ends  of  the  lead 
be  bright,  or  a  good  joint  cannot  be 
aeotired.  The  brada  must  now  be 
loosened,  the  light  turned  over,  and 
the  other  aide  be  ■oldered  in  a  similar 
manner. 

Nest  tha*'baiida"or 
to  he  fixed.  These  are 
lead,  or  little  bits  of  copper  wire,  in 
tended  to  secure  the  lights  to  the 
"  aaddle>barB  "  of  the  window.  The 
nddlo-banare  horisontal  bare  of  small 
iron  rod  crossing  the  window-opening, 
their  ends  being  set  in  the  stonework 
or  wood,  and  are  intended  to  support 
tha  glasB.  As  many  bands  shonia  be 
aoldand  onaa  the  glasierdeeaia  requi- 
site. Copper  wire  ties  are  generally 
UHed  for  fretwork.  In  the  rectangular 
iron  frame  for  opening  casements,  to 
whieh  the  lead>U^t  is  fitted,  the  smith 
generally  drills  .snmll  holes  all  round, 
and  the  glazier  will  require  to  solder 
his  ties  around  the  lead-light  at  such 
plaoaa  as  will  oorreepond  with  these 
iMdea  and  in  such  a  manner  that  the 
ties  Ht.ind  up  at  ri^ht  angles  to  the 


I  they  will  pass  through  the  holes. 
These  ties  are  put  thnnigh  the  holes 
in  the  casement  frame,  cut  off  flush 
with  the  top  surface  of  the  iron.  A 
bead  of  solder  is  now  dropped  on  the 
end  of  the  tie,  well  spread  with  tha 
bit,  and  finally  spread  down  into  a  nice 
flat  round  button,  by  the  sudden  and 
momentary  application  of  the  thumb, 
wall  wattad  with  saHta. 


•'tiaa"  hava 
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Tha  lead*li|^t  is  now  finished  an 
but  the    cementing."  Thia  ithmhim 

is  adoptetl  for  several  rci«»ons.  In  the 
calme  to  which  they  are  soldered,  i  first  place  it  helps  to  secure  the  gUu» 
Thej  most  abo  ba  of  such  siie  that  |  in  the  lead-work,  something  ae  putty 
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dmt  in  aaAh-wiudowB,  then  it  kcepa  i 
the  whole  window  watertight  and  | 

windtight,  etc.  Pnicecd  thus:  Take  ! 
an  old  Baah-tool  and  a  lit  t  If  stitf  load-  ' 
coloured  paint,  and  rub  the  ioinUi  and 
oalmea  therewith.  Then  take  a  small 
UaeUeid  hroah  end  a  small  quantity 
of  whiting,  and  with  thishrush  rub  the 
paint  until  it  appe*in<  all  bru8ho<l  out 
of  the  crevicea,  hruah  utl'  the  whiting, 
andnpeat  the  praoeis  withiomelamp- 
Idaok,  and  bniM  awqr  until  the  joints 
become  a«  luptrouH  as  if  blackleaded. 
Finally  clear  utf,  and  clean  the  glass  in 
the  usual  way. 

Diflhrent  workmen  have  other  waya 
of  cementing  the  joints.  A  cement  of 
red  and  white  Imd,  with  a  lillle  lin- 
seed-oil, and  darkened  with  lampblack, 
iaoAen  pefwred  as  being  more  lasting 
than  orainuy  ttiff  le|d  peint^  and  In- 


Fto*  ttl* 


stead  of  an  interme<liat«  application  of 
whiting  (which  is  scarcely  necessary) 
tho  diy  lampibla^  ia  next  dusted  over 
Mid  ^fatlioit  off  taj  lorubbtng  with  wood 
ashes,  and  a  wisp  of  soft  liay.  The 
cement  in  the  comers  of  the  squares  is 


picktxl  out  with  a  pointed  piece  uf 
wood.  Finally  polim  with  a  moder- 
ately stiff  dry  brush.  The  soldered 
dots  are  sometimes  left  bright  ae  they 
soon  tone  down  with  exposure.  This 
work  must  be  done  (both  sides)  while 
the  glasing  ia  flat  on  the  bendu  It 
cannot  be  properly  done  when  flxad. 


L 

- 

i 

)  \ 

fto.  m 


fto.  ML 


Tho  work  should  be  left  on  the  bench 
iur  a  day  or  two  to  dry,  if  time  will 
admit. 

Fig.  221  shows  sections  of  a  few  of 
the  leads  that  may  1)0  ohtnined.  The 
variety  appearing  in  the  factors'  cata- 

2  I  2 
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logued  numbers  quite  twenty  different  i 
MOlioni,  rises,  vod  •trangths. 

Fig.  222ilIu8trateahowthe  lightaare 
secured  to  th«*  ortlinar}'  snddle-bar,  by 
copper-wire  ties,  and  the  illustration  ia 
intjt>duced  to  8how  a  new  make  of  lead 
or  orime  to  aave  the  um  of  the  bar. 
It  ii  recogniBed  that  the  aaddlc-bar  is 
Bcarcely  ornaraental,  and  it  in  made 
inuch  worse  by  the  wire  tie  with  iu 
uigged  enda.  Fk.  228  flluitmtoi  the 
improyement,  tlwhainga  lead  calme 
with  a  steel  bar  running  through  it, 
and  Fig.  22 1  whoWH,  by  dotted  linea, 
where  stiff  calme  can  be  used  to  give 
ngidi^  to  the  whole.  It  can  be  bent 
to  follow  any  design,  Tlie  makers  are 
Oibbe  and  Sons,  Charlotte  Street, 
Blackf riara,  London.  Figs.  225  and  226 
are  given  toflluatrate  theaemi^firetwork 
ohaiaoter  of  designs  now  hating  a  deal 
of  favour.  There  has  been  a  period  of 
severely  plain  work  and  a  period  of 
highly  decorative  design,  but  for  many 
purpOMt  the  intermediate  is  liked,  the 
plain  aquares  l>eing  of  rolled  or  waved 
clear  glass,  the  ornament  in  light  tints 
of  colours,  commonly  pale  green. 


1 

Glue,  Gklatine,  Size 
AND  Isinglass. 

(/See  al$9  OMMEKn,  Patn,  no.) 

Thb  flnt  three  of  the  abo?e  mentiooed 

substances  are  merely  varieties  of  the 
same  material  ;  in  fact,  glue  and  gela- 
tine pass  insensibly  into  each  otha>, 
while  daeli  identical  with  ^elatme  in 
a  softer  form.  The  chief  difference  is 
ill  the  degree  of  purity — as,  for  in- 
stance, gelatine  for  culinary  purjxiyes  Li 
alw^s  more  pure  than  glue  or  size. 
Dr.  BaUaiddeseribea  the  materials  need 
in  the  manufacture  of  glue  follows:— 
Raw  Material. —((I )  "Wet" 
materials:  Hheep-piecesor  "spetches" 
from  fdlmongers;  **  flethtnga  "  from 
leather-dressers  a^  tanners ;  round- 
ings  of  hides  previou«ly  limed  ;  the 
ears  of  animals  ;  potions  of  bones  to 
which  tendons  are  attached  ;  clippings 
of  ailted  and  alumed  aUm  naed  rar 
covering  cridLet-balls,  etc. 

(h)  Dry  materials  :  damaged  pelts 
(Australian) ;  ox  feet  salted  (Australian 
and  South  Amerioan) ;  calfea*  pates 
(German^  etc.)  ;  horn  "  sloughs  '*  (the 
pith  or  core  of  horns) ;  clipping8  atid 
roundings  of  parchment ;  glue  pieces 
from  Idimongers,  leather-dreseers,  tan- 
ners, ^'pidkers  "  hide  workn.and  trotter- 
boilers  ;  imbbita'  pelta,  and  ahreda  fram 
furriers. 

Preparation.  Liming. —rrior  to 
making  glue  of  them,  all  the  aoCt 
tiiaues  or  materials  med  require  to  be 

limed.    Such  of  them  as  come  to  glue- 
works  from  the  leather-dreasem  and 
tanners,  and  some  that  oomefrom  the 
trotter-boilers,  as  well  as  the  dry  gliM 
pieces  and  parchment  clippingK,  have 
been  limed  already.    But  such  an  have 
not  been  limed  are  soaked  first  in  pita 
oontaining  milk  of  lime.   After  the 
liming,  however,  the  lime  haA  to  be 
got  rid  of,  or  "kUled."    With  this 
object,  the  limed  materials  are  well 
washed  with  water.   This  washing  is 
effected  in  tanks  or  vats,  or  in  pite. 
At  some  works  the  washing  is  effected 
speedily  in  laige  barrels  so  arraQged 
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inside  as  to  throw  about  tho  matoxialB 
by  revolution  of  the  bttrrdt.  In  tiia 
caae  of  dry  glue  pieces,  however,  it  is 
found  sufficient  to  exjXKso  tlio  nmU^rial 
to  the  free  action  of  the  cjvrltonic  acid 
of  the  atmoBpbere,  by  spreading  lor  • 
prolonged  period  OD  racks  in  erectiooa, 
oovered,  but  open  at  the  sides,  pro- 
vided for  the  purpose.  When  thus 
,  the  materials  are  ready  for 
But  in  aome  works  thqr  wna 
subjected,  after  being  washod,  to  pTM- 
flure  in  a  hydraulic  {)re88, 

BoiLinfj.  — The  boiling  is  effected  in 
}uffi  open  pant  or  bouen,  of  which 
thm  are  usuaUjr  aeveml  t4>gether. 
ThopMiH  are  each  capable  of  containing 
several  tunH  of  materials.    In  Y'oung'K 
works  at  Bermondsey  the  charge  of 
osdi  |»n  is  12  tons  m  fleshings  with 
1  ton  of  water,  the  produce  of  which 
is  said  to  Ihj  alM)ut  25  cwt.  of  glue.  A 
clear  sywce  is  kept  at  tlie  bottom  of 
the  pan  by  mouiB  of  ft  fslse  bottom  of 
bars.   A  deer  apMe  in  the  middle  is 
also  kept  by  means  of  a  vertical  frame- 
work, which  can  be  taken  out  and 
replaced  at  pleasure.    The  object  of 
thm  firsme  sod  fslse  bottom  is  psrtly 
to  give  free  space  for  circulation  of 
liqtjid  during  boiling,  jwrth-  to  prevent 
burning,  and  partly  to  assist  the  strain- 
ing off  of  the  liquid  glue.   The  mate- 
rials are  boiled  either  bgr  meena  of  » 
fire  beneath  the  pan  or  by  means  of 
open  steam,  or  by  means  of  both  open 
and  close  steam.    In  some  works  both 
means  (a  fire  beneath  the  pan  and 
steam)  are  provided    for    the  same 
pjin .    The  |viiis  are  usually  raiHe<l  upon 
a  platform  approached  by  a  ladder  or 
steps,  and  are  arranged  under  a  roof 
or  shed  open  at  one  or  on  all  sides. 
When  honi  **  sloughs  "  are  used,  it  is 
customary  to  build  them  up  around 
the  outside  of  the  central  framework, 
before  putting  in  the  other  materials. 
DuriuK  the  IkmHii^  a  nmn  i«  einpldvod 
in  HtiiTing  up  the  c(»iit«,'ntt<  of  tlie  {lau 
from  time  U)  time,  and  in  skimming 
oir  tho  fit  whiehrisee  to  the  surface.  | 
When  the  VKiiling  is  completed,  the  | 
fire  in  nikod  out,  sufficient  time  is  ' 
ipveu  for  settling  and  partial  cooling. 


I  and  then  the  lic^uid  glue  is  drawn  out 
1  from  the  space  beneatiithelislsebottom 

'  along  a  wooden  channel,  in  whicli 
lumps  of  alum  are  laid,  lo  woo<len 
troughs  coolers  ")  on  the  ground, 
and  about  1  ft.  wide  and  mp^  in 
which  the  liquid  is  left  to  solidify mto 
a  very  firm  jelly  or  size. 

Solidification. — During  the  solidifi- 
cation, froth  and  some  fatty  matters 
rise  to  ihe  surfiioe,  and  in  some  works 
these  are  nkinimed  ofT ;  in  other  works 
they  are  left  to  solidify  with  the  glue, 
and  are  dealt  with  in  the  next  process. 

This  process  oonnsts  in  cutting  the 
contents  of  the  troughs  into  olices. 
The  Holidifie<l  material  is  taken  in 
blocks  from  the  troughs,  and  cut  upon 
a  bench  into  slices  bj  women.  When 
there  is  any  scum  on  the  surface  of 
the  blocks,  it  is  first  cut  off  and  put 
aside  to  be  returnevl  to  the  pans. 

Drying. — The  slices  thus  cut  are 
carried  to  sheds  or  erections  open  on 
an  aideB  to  the  air,  and  are  there  laid 
tipon  nettings  to  dry  spontaneously. 
Wlien  perfectly  dry  and  liard,  any 
mouldiness  upon  them  is  scrubbed  off 
with  a  hrusn  and  warm  water  by 
women,  after  which  they  are  laid  on  a 
rack  to  drain  and  dry,  and  are  finally 
removed  to  a  chamber  heated  artifici- 
ally to  between  86<>  and  120<>  F.  (29^ 
to  4ft*  C.)  for  a  final  drying. 

The  matter  left  in  the  pans  after 
boiling  is  termed  "  scutch."  It  is 
oommonly  thrown  out  of  the  pans  in 
a  heap  upon  the  ground,  sometimes 
under  the  shed  where  tlie  jvitis  stand, 
and  sometimes  in  the  open  air,  where 
it  reoiains  until  removed  to  the 
manure-makers.  Sometimes  it  is  sent 
to  the  manure-makers  in  the  condition 
in  which  it  leaves  the  pan  ;  at  other 
works  it  is  previously  deprived  of  fat, 
and  at  others  it  is  made  into  manure 
on  the  premises,  without  any  prenous 
ronioval  of  the  fat  it  may  contain. 
Tlic  "sloughs,"  when  taken  from  the 
pans,  are  set  aside  in  a  sepanite  heap 
for  the  use  of  bone-manure  makers. 

Size  of  very  different  qualities  is 
ma<le  at  ^due- works.  Some,  destine*! 
for  rough  work,  is  made  of  similar  ma- 
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torialt  to  ordinary  glue,  while  otbor 
wrioti6l|  of  a  fine  quality,  destined  for 
the  manuficture  of  gelatine  and  for  use 
in  soupfl,  are  made  with  especial  care 
and  precautioaB,  and  of  very  carefully 
selectod  piooes,  nioh  m  *'  oalves*  pates." 
It  L8  important  tliat  after  liming,  the 
lime  should  be  more  completely  re- 
moved than  is  neceasary  for  glue- 
making,  and  for  this  purpose  tbe  fmoes 
are  first  treated  with  a  weak  solution 
of  hydrochloric  acid.  Tlie  boiling  is 
effected  in  a  similar  manner  to  that  of 
slue,  except  that  free  steam  is  more 
Dequently  used  for  heating  the  con- 
tents of  the  pans  than  in  glue-making. 
The  liquid  size  is  either  run  out  into 
little  tubs  for  sale,  or  into  a  larae  vat, 
out  of  which  it  is  taken  and  faroleD  up 
for  packing  in  tubs.  The  flnart  kinds 
of  size  for  esculent  purposes  are  made 
into  blocks.  Steam-jacketed  pans  are 
used  in  making  such  kinds.  Some  of 
the  fine  kinda  of  MM  made  al  Qvdinaiy 
glue-works  go  to  the  paper-mak«*8. 
Size  is  sometimes  made  by  first  acting 
upon  horn  piths  with  hydrochloric  acid, 
and  then  boiling  them  with  water. 

Aooording  feo  another  aooount,  the 
liming  process  consists  in  steeping  for 
some  weeks  in  a  pit  with  lime-water. 
The  objeet  of  it  is  to  remoTO  any  Uood 
or  flaah  adhering  to  the  ASn^  and  to 
fonn  a  soap  with  any  fatty  matters 
present.  During  the  l><)iliiig,  test- 
samules  of  the  liquor  are  taken  from 
the  boiler  at  intervals  and  examined  as 
to  their  oonsistence  ;  when  a  sample  in 
cooling  forms  a  stitf  jelly,  the  charge  is 
ready  to  be  drawn  off.  The  first  boiling 
genecallif  ooeupies  about  8  houn ;  and 
when  a  charge  of  liquor  has  been  with- 
drawn, the  boiler  is  replenished  with 
fresh  water,  and  the  boiling  is  con- 
tinued. The  complete  exhaustion  of 
the  gelatinous  matter  is  onljr  efltoted 
after  6  boilings,  occupjing  about  48 
hours.  The  successive  charges  deepen 
in  colour  till  the  last.  The  boiling  must 
not  be  protracted  beyond  the  point 
necessary  for  yielding  a  stiff gelati nous 
solution,  otherwise  the  long  rontiruie*! 
heat  will  have  the  effect  of  destroying 
the  congealing  power  of  the  gelatine. 


I  Before  passing' to  theooolera,  the  U^nor 

I  is  kept  for  some  time  in  **  settlmg- 
backs  "  in  a  fluid  condition,  to  allow 
'  mechanical  impurities  to  settle  out. 
I  The  coolers  measure  6  ft.  long,  2  ft. 
I  wide,  and  1  ft.  deepw   When  toe  ^ne 
has  set,  a  little  water  is  run  over  its 
j  surface  to  facilitate  its  being  cut  into 
I  slices  about  1  in.  thick.    The  drying 
is  the  mostdelioate  anddiJBeultopera- 
I  tton,  and  the  characters  of  our  climate 
I  have  much  to  do  with  the  inferior 
quality  of  the  glue  produced  licre  as 
compiu-ed  with  that  made  in  Frauoe. 
Simple  air-diying  affords  the  beet 
article,  but  the  plastic  masses  must  }>e 
protecteil  from  rain,  frot*t,  and  strong 
'  dry  heat — hence  spring  and  autumn  are 
I  the  meet  favonrable  seaeona,  when  the 
drying  may  be  effected  in  12  to  18 
days.    Tlie  cutting  of  the  glue  into 
thin  slices  is  performed  by  means  of  a 
wooden  box  with  slits  in  it  at  suitable 
intervals,  and  e  brass  wire  attached  to 
a  lx)W.    The  square  blocks  from  the 
coolers  are  plivcetl  in  these  boxes,  and 
thus  held  securely  while  being  operated 
upon  by  the  wire.   The  sHoee  are 
spread  on  neti  attached  to  woodao 
frames,  which  are  placed  in  piles  in  a 
:  field,  with  proper  intervals  for  the 
admission  of  air,  and  each  pUe  isroeifad 
over  for  protection  from  the  weather. 
The  slices  are  turned  2  or  3  times  a 
\  day,  and  for  this  purjxjse  the  roof  is 
:  lifted  oil'  the  pile,  and  the  uppcruioeit 
I  ftume  is  plaoed  on  the  ground.  The 
slices  are  turned  one  by  one,  and  tlicn 
the  second  frame  is  lift<'<l  tiJf  and  set 
on  the  first,  and  so  on  till  a  new  pile 
is  formed,  when  the  roof  is  replnoed. 

During  the  drying,  the  glue  in  OKMre 
likely  to  receive  injury  than  at  any 
I  other  jjeriod.    In  very  warm  weather 
tlie  cakes  are  liable  to  become  so  soft 
as  to  lose  aU  shapeand  unite  with  tlse 
frames,  or  they  may  even  melt  entirelj 
'  and  flow  away.   A  thunderatomi  some- 
I  times  prevents  a  whole  held  of  glue 
I  from  hardening,  while  » thick  fog  may 
make  it  all  mouldy.    A  brisk  drying 
win<l  may  liarden  it  so  suddenly  as  to 
1  render  it  unsightly  and  unfit  for  the 
I  market.    A  liard  frost,  by  freeziui^  Uie 
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water  in  the  glue,  may  cause  it  to  crack  r 
in  all  directionn,  rendering  remelting 
neceasar^.  Thus  the  manufacture  han 
many  vidnitiides  to  miflbr,  and  can 
only  be  profitablty  and  oonveniently 
carried  on  in  temperate  and  equable 
weather.  The  ilrying,  however,  Ih  not 
entirely  finished  in  the  open  air. 
Whin  the  i^no  is  about  thi^  parts  i 
dry,  it  is  removed  to  lofts,  where  in 
the  course  of  t^omc  weeks  or  months 
the  hardeuiuK  is  cumpleled.  But  as 
the  mubom  of the  oakesbeoome  mouldy 
and  acnled,  it  is  at  length  necessary  to 
scour  them  with  a  8crubbing-l)rush  and 
hot  water,  and  set  them  up  to  drain. 
They  are  then  finally  dried  off  in  a 
stove-room  at  an  elevated  temperature, 
which,  when  they  are  once  solid,  only 
Bervc»  to  harden  and  improve  them. 

To  obviate  the  ill  consequences  of 
extremes  of  temperature  and  changes 
of  weather  in  the  manufacture  of  glue. 
Fleck    proposes  desiccation  in  the 
presence  of  certain  salts.    When  a 
solution  of  gelatine  is  treated  with 
ammonia  sulphate,  magnesia  sulphate, 
or  Glauber's  salts,  the  gelatine  con- 
tracts into  an  clastic  niotss  no  longer 
susceptible  of  fermentation,  and  oon« 
tainiag  bat  18  per  cent,  of  water. 
Mixed  with  fresh  glue,  which  contains 
80  or  90  per  cent,  of  water,  it  makes  a 
glue  of  medium  consistency,  easily 
soluble,  containing  53*4  per  cent,  of 
water,  and  resembling  that  prepared  I 
for  cloth-workers'  use  by  Stalling,  of 
Dresden.    Undried  glue  contains  72 
to  93  per  cent,  of  water  ;  glue  care- 
fully  driedintheur,  12  to  15  percent.  | 
only.    The  problem  is  theradre  to  | 
eliminate  60  to  80  \)er  cent,  of  the  ; 
water  as  speedily  as  possible  without  j 
injury  to  VM  quality  of  the  glue.    If  | 
tlis  bottom  of  a  flat  vessel  be  covet  ed 
with  a  layer  of  the  aljove-mentioned 
salts,  and  the  sheet  of  glue  I<ii<i  there- 
on between  2  damp  cloths,  the  salts  i 
quickly  deliqueeoe.   At  the  end  of  12 
or  18  hour^l,  thin  ceases,  and  the  sheets 
will  ]«•  found  to  contain  25  per  cent, 
of  water  only.    Desiccation  can  thuH  i 
be  efTected  without  the  riskb  of  melting  . 
and  putraiMstion  in  summer  or  oongela-  i 


tion  in  winter.  The  glue  gains  rather 
than  loses  in  respect  of  adhesive 
[X)wer8.  It,  however,  retains  3  to  6 
per  cent,  of  the  salts  employed,  which, 
although  they  do  not  impair  its 
quality,  give  it  a  dull  appearance,  like 
Russian  glue.  The  salts  can  l)e  dried 
by  evaporation,  and  used  over  again. 
('  Mon.  Indust.  Beige.*) 

It  appears  from  the  observations  of 
Schattenmann,  a  glue-maker,  thai  fresh 
glue  dries  much  more  readily  than  glue 
that  has  been  once  or  twice  melted ; 
and  tliat  dry  glue  steeped  in  cold 
water  alu-^orliH  flitrerent  <|uantitie8  of 
water  acconling  to  the  quality  of  the 
glue  ;  and  the  proportion  of  water  so 
abeorbed  may  be  used  as  test  of  the 
quality  of  the  glue. 

It  seems  that  fresh  glue  contains 
water  of  composition,  or  water  more 
intimatdy  umted  with  the  glue  than 
water  mixed  with  it  in  the  process  of 
melting,  wliich  admits  of  being  readily 
disengaged  by  evaporation.  The  com- 
bined water  of  dry  glue  disapp^rs  in 
the  course  of  successive  melUngs  and 
solidifications  to  which  glue  is  sub- 
jecte<l.  Glue  in  thin  plates  is  usually 
of  better  quality  than  thick  ones,  even 
when  made  with  the  same  kind  of 
gelatine,  because  the  thin  plates  admit 
of  a  more  complete  drying  than  the 
thick.  In  applying  Schattenmann  s 
test,  dry  glue  is  immersed  for  24  hours 
in  water  at  the  temperature  of  about 
GO-  F.  (1-4^  C).  A  jelly  will  thus 
Ik)  formed,  the  qualities  of  which  will 
fairly  represent  those  of  the  glue. 
Foreiample :  the  finest  ordinary  glue, 
or  that  made  from  white  bones  absorbs 
12  times  its  weight  of  water  in  24 
hours,  so  tliat  a  plate  weighing  3  gr. 
prodttoes  89  gr.  of  fine  elastic  jelly. 
v>lue  from  dark  bones  absorbs  9  tioiss 
its  weight  of  water,  and  produces  not 
(juite  so  line  a  j^'Hy.  The  ordiuiiry 
glue  made  from  animal  refuse,  absorbs 
S  times  its  weight  of  water,  produdqg 
a  soft  brown  jelly,  without  elasticity 
and  conmstence,  and  fallint;  to  pieces 
when  handled.  The  cunnuon  glue 
absorbs  3^  times  its  weight  of  water. 

Well-dned  glue  is  much  less  hygro- 
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metric  than  badly -miule  gluc8  or  those 
matle  of  inferior  materials.  The  latter 
are  liiible  to  putrofactioii.  The  waU?r 
of  composition  bccius  to  be  injurious 
to  the  strangih  of  glue,  whloh  inwemoi 
in  proportion  to  its  dryness. 

Testing  Glues.— Following  are 
some  obeervations  of  the  chemical 
ohanctflts  of  oommeroitl  glue  not 
genendlj  known.  Analyses  of  two 
sample  of  white  glue  of  the  best  grade 
yielded  the  following  results  : — 


Mobtare  How  of  weight 
at  212*  F.)   .    .  . 

OelAtine,  with  a  little 
animal  ikbre  aod  lata  , 

Carbonate  of  lime .  . 

Sulph  ite  of  lime  .  . 

Piiosphate  of  mignesla 

Alkaline  mll^  .    .  . 

SUifla,  oxide  of  ixuo,  etc 

OzUeofriiie  *  .  • 


'No.  1  extra 
CglM. 

ifte 


Tt'M 

1*42 
0-41 

0-  36 
017 
0'U9 

1-  fl 


FroMQ 

M'4S 

1-33 
0-34 
0-31 
012 
0-08 
!•» 


.  100*00  100-00 


Analyses  of  10  more  samples  of  frozen 
and  sheet  glue,  of  common  grades  and 
from  diibrent  makers,  showed  the  pro- 
portion of  water  contained  in  them  to 
vary  from  M  to  IS  per  cent.,  averaging 
17  per  cent.    And  the  proportion  of 
■sh  or  mineral  matter  varied  from  8  to 
0  per  oeot,,  Averaging  rather  less  than 
4  per  cent.    Two  of  these  samples 
contained  al>out  1  par  cent,  of  white 
sine,  and  two  of  them  contained  sul- 
phi^  ol  lime.   Analyses  of  2  samples 
of  oommercial  gelatine  averaged  16^ 
per  pent,  of  water,  an.l  "J-f*^  and  3"  11 
per  cent,  of  ash  respectively.  There 
was  no  oxide  of  sine  or  sulphate  of 
lime  in  these  gelatines.   The  presence 
of  so  much  water  was  quite  iitiexpccted  ; 
and  lit*  the  ijuantity  is  nearly  the  name 
in  fresh  and  in  sciisonud  specimens,  it 
is  not  ft  makeweight,  although  steam 
is  very  freely  used  in  the  rooms  where 
glue  is  packeil  by  the  manuf^u:turers. 
The  carbonate  of  lime  comes  from  the 
quioklime  used  for  deaning  and  pre- 
serving the  .inimal  matter,  or  glue 
stock,  while  the  sulpliate  of  lime  is 
formed  by  the  adtlition  of  small  (|uan- 
titiea  of    sulphuric  acid  during  the 
IMooess  of  manuCsctura,  to  neutrsUse 


the  lime  that  is  carried  forward  by  the 
Holutions  of  ^'luc.    The  oxide  of  idnc 
is  said  to  Ije  iMide<l  to  prevent  souring, 
or  the  acidity  caused  by  decompoaition, 
and  it  also  improves  uie  colour  of  the 
glue  ;  but  it  is  not  generally  used,  as 
the^e  atialyses  indicate.    The  impure 
glues,  or  thoee  coutainiug  the  most 
mineral  matter,  heosme  almost  in- 
soluble after  they  had  been  broken 
into  small  pieces  and  heated  in  a  hot- 
air  bath  (copper  oven)  at  2V2°  F. 
(100*'  C.)  for  2  or  8  hours,  until  they 
cease  to  lose  weight ;  they  then  soften 
and  l)ecomc  dough-like,  but  do  tint 
dissolve  when  Ktiled  in  water  for  some 
time.    The  purer  gclatiuea  were  not 
so  mneh  injured,  and  one  specimen, 
containing  only  2*56  per  cent,  of  ash, 
was  not  materially  affected  by  this 
thorough  diying.     The  solid  sheet 
glue,  whDe  drying  in  this  way,  tume- 
fied and  becnuic  very  poroos;  the 
frozen  glue  did  not  alter  in  structure. 
The  conclusion  dmwu  from  these  ex- 
periments was  that  the  excess  of  lime 
comhines  with  the  gektine,  endperfaf 
with  the  extraneous  auimal  nutters  of 
the  glue,  at  the  high  temperature, 
forming  a  compound  Uke  lime-soap,  as 
the  whole  quantity  of  lime  is  retained 
in  the  insoluble  portion  left  after 
boiling  the  dried  glue  in  water.  Such 
an  explanation  acoountH  for  the  differ- 
ence noticed  in  the  effect  of  drying 
upon  gelatine  and  oommon  glue. 

In  the  selection  of  f^ue,  the  testing 
of  it,  so       to  form  some  e.Mtimat<i  of 
its  atlhesive  qualities,  is  a  matter  of 
'  first  importance.    All  glue  in  the  cake 
I  is  suhjeet  to  be  influenoed  by  the 
nioistness  or  dryness  of  the  atmosphere, 
lieciiniing  soft  in  damp  weather  and 
crisn  in  d^  weather,  but  different 
1  kinossrediCRsrentljaffBctedfSiidheooe 
I  it  is  better  to  purchase  in  dry  weather, 
as  that  which  is  then  soft  is  not  of  as 
good  quality  as  that  which  is  cri«p  ; 
and  it  should  be  borne  in  mind  also, 
when  purchasing,  that  tlie  most  trana- 
parent  is  generally  the  best.     It  is 
always  uclvisal>I<',  Itefore  purchasing, 
to  submit  to  ex})eriment  a  sample  of 
the  article  oflhred.   To  do  this,  teke 
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•  oike  of  i^m,  plaoe  it  in  »  ptn,  and  i 

cover  it  with  water  ;  when,  after  some 
hotirH,  if  it  ))G  poo<l  glue,  it  will  awell 
but  not  diMsolve,  while,  if  bad,  it  will 
pmrtiy,  if  not  wiiollj,  dinolTO  in  the 
water.  Another  tMt  is  this  :  after 
being  dissolved  by  means  of  heat,  that 
glue  i8  l^t  which  seems  most  cohesive, 
or  which  is  capable  of  being  drawn 
out  into  thin  filaments  or  strings,  and 
does  not  drop  from  the  ))nuh  or  glue- 
Stick  as  water  or  oil  would,  but  rather 
extendi}  itself  in  tliruads  as  it  falls 
fipom  the  hrnih  or  stick ;  and  if  the 
{^ne  possoMes  the  requisite  properties, 
this  will  alwija  be  found  to  be  the 
case. 

Gelatine. — In  the  preparation  of 
gelatine,  during  the  boiling  of  bones 
for  the  removal  of  the  fat,  a  portion  ' 
of  the  CiU'tilagc  entcrH  into  solution 
in  the  water.  At  ordinary  boue- 
bolluig  eelahlkhniente,  the  residual 
lit)Uor,  thou|^  containing  more  or  less 
gelathie,  is  run  off  into  the  drains  ; 
but  in  establishments  where  size  is 
made,  the  gelatinous  liquor  obtained 
hf  the  prolonged  boiling  is  drawn  off 
by  a  tap  from  the  lower  part  of  the 
lx)iler,  and  iH  suVwe<juenlly  Vxiiled  tlown 
to  the  reijuired  consistence,  either  in 
the  same  or  in  another  simOar  boOer, 
from  which  it  is  uHuallv  dmwn  off  into 
cases  for  sale.  A  motUfication  of  Uiis 
plan  c-oiiMists  in  crushing  the  bones, 
treating  them  with  steam  at  high  pres- 
sure, adding  a  proportion  (2  percent.) 
of  hydrochloric  acid  to  the  semi-gela- 
tinouHmas«  thus  formc<i,andre-l»oiling. 
The  fat  separates  aud  floats  in  the 
liquor,  to  be  easilj  collected  and  puri* 
lied  bj  being  traated  firat  with  boiling 
water  and  a  very  sniall  quantity  of 
caustic  soda,  next  with  animal  charcoal, 
and  finally  filtered. 

The  osseous  cartilage  may  be  re- 
moved from  lK)neH  by  nunpending  thetn 
in  weak  nitric  or  hydrochloric  a<."i<l, 
(1  part  acid  to  9  parts  water)  at  50"  F. 
(1<P  C).  The  acid  causes  an  effinr- 
Teacenoe,  by  acting  on  the  carVM)nate 
of  Hriip,  and  tli->olv«  s  out  the  whole  of 
tlrnt  aud  the  otiier  uiirthy  countituents  j 
without  affscting  the  cartilage,  which,  i 


wiiile  retaining  the  form  of  the  bone, 

soon  l)ccome»  soft  and  translucent. 
It  Lb  then  washed  in  2  or  3  changes  of 
cold  water,  to  remove  all  traces  of 
additj.  It  shrinks  and  darkens  on 
drying,  becoming  hard  and  strong*  bat 
somewhat  brittle,  and  losing  n»)ne  of 
its  transparency.  It  now  forms  gela- 
tine. It  has  been  propoeed  to  olitain 
gelatine  from  bones,  etc. ,  by  means  of 
benzine  and  other  liytlrix^arlKins. 
Sometimes  it  is  found  tulvisable  to 
treat  the  material  with  lime  before 
adding  the  hydrocarboo,  but  on^ 
rarely.  After  the  honm  have  remained 
for  a  conaidem)>le  time  tnider  the  in- 
fluence of  the  hydrociu-bon,  the  fatty 
matters  are  dissolved,  and  the  pure 
gelatine  is  found  at  the  bottom  of  the 
ve«flcl.  The  2  prtnlucts  are  thus  easily 
se|Mimte<l,  in  order  to  Ikj  trt^.it<Hl  in  the 
usual  wav',  aud  the  hvdrocai  bous  are 
recovwed  by  evapoimtuig  with  steam 
and  condensing. 

German  plan  for  preparing  gelatine 
from  bones  :  The  Ijoucs  are  exposed  to 
the  sun  and  air  for  about  6  weeks,  and 
in  dry  weather  are  moistened  several 
times  daily  with  water.  Quantities  of 
10  to  15  cwt.  are  put  into  vat*<,  and 
soaked  with  a  solution  of  hydrochloric 
add  at  41^  (I  Beaum^,  which  is  drawn 
off  when  saturated,  and  replacetl  by  e 
fresli  Hohition,  repenting  till  the  hmes 
are  softened.  These  are  washed  in 
fresh  water,  and  placed  for  14  days  in 
a  solution  containing  a  small  amount 
of  lime,  then  taken  out  and  thoroughly 
rewai^liofl  in  fresh  water,  an<l  biid  out 
upon  lai^e  plates  to  dry  in  the  air. 
Tue  product  at  this  stage  is  raw  gela- 
tine. About  300  lb.  of  this  is  laid  in 
running  water  for  lit  hours,  wliich 
makes  it  soft  and  easilv  broken  up  ; 
it  is  then  left  for  sevenJ  days  exposed 
to  the  open  air,  after  which  it  is  put 
into  an  nninense  kettle  with  40  gal. 
river  wiiter  .  a  Jin*  is  made,  and  it  is 
slowly  cooked,  the  mixture  being  stirred 
every  ^  hour,  and  4  oa.  alum  added, 
which  helpn  to  libwate  the  fatty  par< 
tides,  and  t]\u<  tiiat«Ti;»lly  to  ptin'fy 
the  gelatine.  Aft<,'r  c<M>king  for  ^  t«» 
18  hours,  aooordiug  to  the  state  of  the 
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(which  may  be  tested  by  filtering 
some  through  a  linen  cloth,  from  which 
it  should  come  clear  and  free  from  all 
impurities),  the  whole  is  put  into  a 
<vit  oontainlng  3  gal.  frediiniter,  acidu- 
lated with  Bulphurir  acid.   It  is  stirred, 
2  <jt.  acotic  acid  are  added,  and  the 
msum  iri  left  to  stand  for  1  hour,  when 
it  is  again  filtered  through  linen  doth, 
end  put  into  wooden  vessels,  where  it 
gradually  attains  a  solid  state.  Before 
becoming  thoroughly  hard,  it  is  cut 
by  machine  into  thin  sheets,  and  laid 
out  to  dry  in  ea  airy  and  dry  spot 
under  an  awning.     The  very  best 
brand  of  gelatine  i«  said  to  Ix*  made 
in  this  way.    Should  it  be  desired  to 
produoeooiottredgebtine,  thefoUowing 
modification  is  needed.  On  completion 
of   the  last  filtration  through  linen 
cloth,  a  small  quantity  of  gall  is  added, 
and  then  the  required  colouring  matter. 
The  moat  oommoo  ooloiir  ia  carmine, 
diBaolvtdlna^fio  ammonicey  and  stirred 
into  the  mass.    Aniline  colours  may 
also  be  uaed.    The  proportiona  are 
generaUj  1  os.  oolonnng  metter  to 
4  lb.  liquid  gdatine,  the  former  being 
first  thoroughly  cleaned  by  rep>eated 
straining  through  linen  cloth,  then 
added  to  the  diluted  gelatine,  and  the 
whole  well  mixed  while  warm  and 
poured  out  on  large  frames  or  sheets 
of  glass  placed  in  a  cool,  dry,  airy 
place.    The  sheets  are  taken  off  when 
dry,  or  juat  before,  if  thaj  are  to  be 
atamped  with  patterns. 

In  the  method  of  manufacture 
known  as  Rice's,  the  bones  are  placed 
in  dilute  phosphoric  acid,  by  which  the 
earthy  mettera  ere  disBoWed  end  re- 
moved from  the  cartilage,  which  latter 
can  be  turned  into  gelatine  by  any 
ordinary  process.  The  acid  is  re- 
eovered  from  the  earthy  matter  for 
le-uae  in  the  following  way.  About 
I  or  more  of  the  solution  of  acid 
phosphate  of  lime  is  submitted  to  the 
action  of  sulphurous  or  sulphuric  add, 
which  predpitatee  the  lime  as  lulphite, 
or  sulphate,  either  lieing  easily  re- 
move<l,  an<l  leaving  the  acid  or  acid 
phoHpliate  (according  to  the  amount  of 
add  uaed)  in  an  availaUe  condition  for 


farther  nae  on  fresh  bones.  By  ex- 
tracting the  phosphate.-*  originally  held 
in  the  Kwne,  thin  proco.-vs  yields  an 
actual  surplus  uf  phosphoric  acid,  so 
that  it  ia  daamed  th«t  elmoat  50  per 
cent,  can  be  gained  on  each  treatment. 
The  residues  are  uscil  for  manure. 
The  cost  of  fnpoduction  is  said  to  be 
greatly  raduoad  by  thia  plan.  Phoe- 
phoric  acid  alone  is  found  to  be  best ; 
but  it  may  also  be  used  in  conjunction 
with  other  acids,  in  such  proportions 
that  the  mixture  wUl  dissolve  and  re- 
move all  earthy  mettera. 

Cox's  process  fur  making  "  sparkling  ** 
gelatine  is  m  follows.  The  hide  and 
skin  pieces  (preferably  the  shouldera 
and  dieeka  or  OK-hidea)  are  wMhed  in 
water,  chopped  fine  by  machinery,  and 
reduce<l  to  pulp  in  a  mill  ;  thi.s  pulp 
is  presse<i  between  rollers,  mixed  with 
water,  and  submitteil  to  a  heat  of 
ISO"*  to  212»  F.  (eSf"*  to  100"  C.X 
whereby  the  gelatine  is  extracted. 
To  obtain  a  very  pure  quality,  liquid 
gelatine  is  mixed  with  a  small  quantity 
of  ox-Uood  at  1W>  to  17(P  F.  (n®  to 
77°  C),  and  further  heated  ;  the  al- 
bumen (»f  the  l>l(K)d  coagulates  and 
fornix  a  scum,  wliich  can  he  removed 
when  the  heat  is  withdrawn,  leaving 
the  purer  liquor  to  aettle,  ready  for 
running  into  coolers  to  harden  and  dry. 
The  evaporation  is  conducted  tn  tvK?uo, 
to  reduce  the  temperature  and  duFft- 
tion  of  the  operatioii. 

Heuae  obtains  gelatine  of  good  qu»> 
lity  from  even  inferior  sources,  such  as 
the  substances  obtained  during  the 
manufacture  of  neat's-foot  oil.  The 
gelatine  from  thia  aouroe  is  rtry  dark, 
and  hence  has  only  a  limited  sale  at 
the  low  rate  of  about  2rf.  per  lb.  By 
digesting  for  3  hours  at  a  pressure  of 
8  etmoapheres,  pouring  off  the  readlW 
ing  ammoniacal  adution  of  gelatine, 
separating  the  supernatant  oil,  and 
evaporating,  a  black  friable  gelatine 
results.  Attempts  to  bleach  this  by 
sulphurous  add,  or  e  sulphite  end 
hydrochloric  acid,  gave  unsatisfactory 
resiilts.  If  the  digestion,  however,  be 
continued  for  only  1  hour,  and  the 
liquid  be  then  nm  off,  e  aeoond  digea> 
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tkm  lor  an  hour  following  with  fredi 
water,  and  after  pouring  otl'  the  aooond 
liquor,  a  third  for  another  hour,  a 
much  better  result  is  obtained,  the 
liquids  resulting  being  almost  perfectly 
drnxdoriaed  faj  treament  wiw  4  per 
cent,  of  charcoal  mixture,  consi.sting 
of  100  parts  wood  charcoftl,  25  parts 
animal  charooal.  The  gelatine  thus 
obtalnad  oaa  be  used  for  food,  as  it 
has  no  smell,  and  has  only  a  sU^t 
yellow  tint  when  seen  in  largo  maMSlL 
('  Diugler's  Poly  tech.  Jl.') 

Nelson  s  gelatine  is  extracted  by 
steam  heat  from  hide  pieces  which 
have  been  Hubmitted  to  the  l»lcaching 
action  of  sulphurous  acid.  The  strained 
and  purified  article  is  spread  in  a  tiiin 
layer  on  a  marble  slab  till  it  partially 
solidifies  ;  next  it  is  cut  up  and  washed 
to  free  it  from  all  traces  of  the  acid  ; 
again  dissolved  at  the  lowest  possible 
tempoFature  ;  and  finally  re>eolidifted 
and  dnod  in  thin  sheets  on  nets. 

Bone  gelatine  differs  materially  from 
skin  gelatine,  while  the  pn>fluct  of  one 
animal  mav  not  be  the  same  as  that 
from  another.  Some  gelatines — the 
inferior  ones — dissolve  at  a  low  tem- 
perature, and  others,  apain,  set  with 
extretne  difficulty.  It  should  be  ob> 
served,  says  Dr.  ESder,  that  good  gela- 
tsoe,  when  dissolved,  not  only  ooloors 
water  very  wlightly,  but  gives  an 
almost  colourless  jelly.  Dr.  Eder  Hug- 
gests  two  practical  ways  of  ascertaining 
the  quali^  of  gelatine.  The  flrstis — 
although  it  may  not  hold  good  through-  | 
out — to  see  how  much  water  the  mate- 
rial is  capable  of  absorbing,  the  more 
water  tsken  np  the  better  being  the 
gelatine.  To  find  out  this,  a  piece  of 
gelatine  should  l)e  accurately  weij^'hed, 
and  then  permitted  to  soak  for  24 
hours  in  water  at  69°  F.  (16°  C). 
The  eiamination  of  a  aeries  ol  samples  | 
in  this  way  will  soon  teach  something 
about  them.  Another  test  is  to  find  ' 
out  the  weight  necessary  to  crush  a 
gelatine  jelly.  Thus,  if  you  haTO  half- 
a-dozen  samples  to  examine,  solutions 
are  iti  tlic  firrit  p!:ue  jtro[«\red,  5  grm. 
gelatine  l»eing  di.swulved  in  45  c.c. 
water.    Ualf-a-duzeu  beakers  or  glass 


vessels  of  precisely  the  same  diameter 

arc  obtained,  and  the  solutions  plaoad 

therein  to  set,  at  a  temperature  of 
59^  F.  (15°  C).  All  gelatines  should 
set  at  this  temperature  ;  if  they  do 
not,  says  Dr.  Eder,  they  may  be  put 
on  one  side  as  unfit  for  photographic 
use.  When  set,  there  is  lowered  upon 
each  jelly  a  little  apparatus,  consisting 
of  a  piece  of  tin  shaped  like  a  watch- 
glass,  to  the  oentra  of  whidi  a  wire  is 
attached.  The  convex  face  touches 
the  gelatine,  and  when  it  is  weighted 
sufficiently  it  In-eaks  through.  At 
the  upper  end  of  the  wire  is  a  funnel, 
and  to  weight  the  apparatus  small  sliot 
is  dropjKxl  into  the  funnel.  The  weight 
of  the  apparatus  should  of  course  be 
in  all  casss  the  same,  and  this  equality 
is  soon  brought  aliout  by  adding  shot 
to  make  up  weit^lit.  The  jelly  which 
proves  to  be  the  tirmest  may  be  re> 
garded  as  the  beet  gelatine.  An  arw 
rangement  for  steadying  the  wire  is 
necessary,  and  thin  may  })e  effected  by 
covering  the  mouth  of  the  l)caker 
with  a  metallic  plate  liaviug  au  oritice 
thrott|^  whioh  the  wire  passes.  Tkm 
moulded  metal  plate  towming  the  gela> 
tine  need  not  be  more  than  ^  in.  in 
diameter,  while  such  is  the  toughness 
of  the  gelatine  in  some  cases  that  8  lb. 
of  ahotarsoccssionally  neoesnsiy  before 
the  apparatus  tears  the  film.  The 
Uiuglier  the  i;elatine  the  iM^tcr  it  i«. 
The  better  kinds  of  gelatine  are  all 
found  to  dissolve  m/Sj  well  at  the 
same  temperature,  but  in  the  case  of 
gelatine  of  inferior  quality  this  dis- 
solves in  water  at  a  very  low  tempera- 
ture. 

Glue. — It  is  not  at  all  neoeasaiy, 

remarks  Dr.  Ballard  that  glue-works 
should  be  a  nuisance  to  the  neighbour- 
hoods in  which  they  are  situated.  As 
respects  the  materials  brought  into 
the  works :  the  moist  materials,  if 
not  to  be  ufle<l  immediately,  should 
be  at  once  placed  in  vieak  or  old 
lime-pits  or  tanks,  and  in  the  event 
of  an  unexpected  receipt  of  limed 
fleshings  or  piecen  bteyotul  the  manu- 
facturer's reriuiremeuts  fur  some 
length  of  time  it  would  be  better  (if 
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the  mtJth&r  pannito)  to  dry  thtm  off 
for  latare  use  Uum  to  Imto  them  in 
loose  heaps  in  the  Vftni,  especially  in 
an  open  yard,  and  not  under  cover. 
At  Tumey's,  in  Stourbridge,  moist 
ihwhingt  are  carefully  stacked  for 
future  use.  Before  stacking  the  pieces 
in  the  winter,  they  are  wiwhed  through 
a  milk  of  lime  in  a  washing  machine. 
Thij  are  than  ataokad  (about  100  tons 
In  a  heap)  aa  closely  as  possible,  so  as 
to  exclude  the  air.  The  ft-wkiug 
retjuircs  enre.  If  any  hollow  plactM  are 
left,  the  [)iecee  become  bad  very  soon. 
They  are  best  put  in  hurgp  hmp»  6  or 
8  ft.  high,  since  their  own  weight 
prcH^ea  them  down,  and  in  a  few  days 
the  heap  becomes  quite  solid.  If  at 
any  time  the  aides  or  top  of  the  heap 
become  tainted,  a  layer  of  about  6  in. 
b  us  to  \m}  cut  off  and  re-limed.  The 
practice  .ulopted  by  some  manufac- 
turers, of  preserving  their  fleshings 
immersed  in  lime  liquor  in  sunken  {Hts 
is  more  injurious.  An  excess  of  lime 
has  to  be  guarded  against,  since  it 
destroys  both  the  glue  and  the  grease. 
The  pieoes  which  have  been  in  lima 
for  a  long  time  yield  much  less  than 
th<)<n  Ixtilt'.l  while  fresh.  Properly 
BUicked  pieces*  may,  without  injury,  be 
preserved  throughout  the  winter,  or 
even  for  12  months.  Bavington,  of 
B<^rmonilxey,  anotlier  very  large  manu- 
facturer, Hj^recs  with  Turney.  He  says 
that  in  the  event  of  a  glue  manufac- 
turer being  from  any  cause  overatodced 
with  "  wet "  goods,  and  being  unable 
to  use  them  fiist  enough,  the  l>est 
method  is,  broadly,  to  dry  them  ;  but 
this  course  is  often  impracticable  for 
several  reasons,  such  as  (a)  because, 
if  the  weiither  lie  )>tu\  for  glue,  it  is  at 
the  same  time  \m\  fi)r  «lrying  fleshings  ; 
(6)  because  of  the  want  of  proper 
applianoes  and  space  ;  and  (e)  because 
it  depreciates  the  value  of  the  goods, 
as  when  once  'dried  th'-y  rnniiot  be 
used  for  the  same  purposes  as  wet 
goods,  e.g.  for  size^making.  The 
method  of  drying  being  put  out  of  the 
qtiestion,  the  next  K'st  thing  is  to 
stack  tluMu  ;  aiul,  if  this  lie  done  pro- 
perly, they  are  but  very  little  injured 


by  keeping  for  sevaial  moetha,  and  ars 
no  nuisance  whatavar.    The  way  to 

do  this  is  to  place  on  a  well-drained 
spot  a  layer  of  the  tleshings  a  few 
I  inches  thick,  the  siae  of  the  proposed 
I  stack,  and  then  to  throw  over  it  a 
liberal  supply  of  milk  of  lime,  then 
put  on  another  layer  of  fleshings,  and 
treat  it  in  the  same  w^  with  milk  of 
lima;  and  soon  untflau  the  goods  an 
stacked.    All  this  would  appear  to  ha 
to  the  interest  of  the  manufactunn-, 
and  would  oertainlv  conduce  to  the 
comfort  of  his  neighboun. 
I     No  good  reason  has  been  assigned  for 
the  universal  pnvctice  of  pennitting 
the  vapours  from  the  Ixiiling  pans  to 
ditfuse  into  the  atmosphere  outside  the 
shads.   There  can  be  no  more  res  son 
why  this  should  ba,  than  it  should  be 
pcrmitte<l  to  occur  in  the  works  of 
soap-boilers,  trotter-boilers,  etc,  where 
methods  of  prerenttng  tha  OMspa  of 
oflansive  vapours  from  the  worica  are 
in  use  at  some  establishments.  Two 
methtsls  of  dealing  with  them  !iu*y  be 
suggested.    One  is  the  partial  enclo- 
sure of  the  shads  In  which  the  pans  are- 
situated,  with  the  use  of  a  fon  to  draw 
off  the  vapours  from  the  interior  of 
the  building  to  a  tali  chimney  slmft ; 
and  the  other  is  the  fitting  of  the  pan 
with  a  cover  provided  with  sucli  a 
hingc<l  lid  as  shall  |)eriiiit  of  the  Work- 
man stirring  the  c«)ntent8  and  skim- 
ming off  the  fat  -f  conjoined  with  a  flue 
carrying  the  fapours  into  a  fire  ee 
arranged  as  to  produce  a  down -draught 
into  the  pan.    Dr.  Rallani  ob^orvetl 
during  his  visits  to  glue-works  th^i, 
the  vapour  from  the  pans  waa  least 
oflhnsive  when  they  were  heated  hf 
'  steam,  either  by  jacketing  the  pMia  OT 

hy  the  use  of  ojx?n  stesvm. 
I     The  accumuLition  of  "scutch"  in 
I  heaps  in  the  glue-yard,  and  its  roten* 
tion  there,  is  an  instance  of  traditiooel 
tratle  slovenliness  which  ought  at  once 
to  be  put  a  stop  to.    There  can  be  no 
excuse  whatever  for  the  oontlnuMioa 
of  this  source  nf  nuisance  at  any  worka. 
1  The  "  scutch  ■  ought  either  to  be  put 
I  at  once  into  liog^lieatla  and  faj<t«.»tie«l 
duwu  for  removal  j  or,  until  it  ia  re- 
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moved  in  oorered  otrts  or  barges,  or  in 
hoffihead^  it  should  be  dvporited 
Ilt£tly  in  an  appropriate  chatnl^or  or 
shed,  and  not  be  allowed  to  rvinain 
even   there  above   a  day  or  two, 
mpKSalOj  in  warm  or  muggv  weathar. 
In  Freeman  Wright*8  works,  one  of 
the  best  conducted,  a  well-ventiljiteii 
■bed,  open  on  one  aide  and  provided 
with  a  railed  platform,  on  wmeh  the 
Bcutch  may  be  laid,  and  a  screen  to 
hide  it  from  view  i.s  found  to letter 
than  a  cIo«e<l-in   shed  or  cliamber. 
The  roof  and  walk  of  such  a  shed, 
however,  dMNiId  be  whttened  outaide 
for  cooliMas  in  the  aommer  time,  and  be 
kept  scrupuloualy  clean  and  limewhited 
inside.  At  Nickol's,  Joppa,  Leeds,  and 
at  Clark  and  TliaokzBy's,  Newlay, 
Leeds,  the  "  scutdi "  ia  dealt  with  im- 
me<Iiately  on  its  removal  from  tlio 
pans,  for  the  extraction  of  the  fat  it 
contains  and  the  conversion  of  the 
**  aotttoh  **  Into  m  cake  which  ia  almoet 
derotd  of  odour.    While  preventing^ 
annoyance  to  neighbours,  the  pro- 
prietors must  find  the  process  profit- 
able.  On  ita  MDoval  tob  the  pans, 
the  '^aeuteh"  ia  thrown  into  a  tank  of 
water,  and  some  sulphuric  acid  being 
added,  free  steam  is  admitted.  The 
fat  which  nses  is  taken  off,  and  the 
reaidue  ia  put  Into  ooarM  bags  and  sub- 
jected to  pressure  in  a  well-closed 
hydraulic  press,  into  which  more  st^uni 
is  thrown.    The  liquid  matters  pressed 
out  ran  into  a  tank,  where  more  fat 
rises  and  is  collected.    The  cake  is 
stored  on  the  premises  without  giving 
offence,  until  it  is  convenient  to  have 
it  removed.    Such  dry  cake  should  be 
stored  under  cover. 

The  general  untidiness  and  super- 
ficial filthinesR  of  glue-yanls  is  only 
another  instance  of  slovenliness  show- 
ing the  oonaervatife  power  which  at- 
taches  to  ancient  tradition.  It  need 
not  be  so,  and  in  tlio  interest  of  the 
manufacturer  would  be  better  not  so. 
All  parts  of  the  premises  should  be 
firmly  and  evenly  paved  with  appro- 
priate materials,  and  duly  sloficd  to 
good  channelling,  and  well  dmined 
throughout.    No  litter  uf  Luy  kind 


,  or  ahould  be  permitted. 
The  aui^MW  aiiould  1%  kept  constantly 

swept  up,  and  wa^?hed  down  with  water 
from  time  to  time.  K\eiy  ncmp  of 
gelatinous  glue  should  be  gathered 
mto  proper  receptadee  lor  return  to 
the  pans.  Leakages  from  channels 
and  trougliB  should  l>e  imme<liately 
made  good.  The  interior  and  edges 
of  the  pans,  and  everything  about 
them  should  be  kept  clean  and  free 
from  deposits,  and  ti<lirH!s.s  of  working 
be  maintained,  as  it  readily  may  be, 
by  due  regulations  for  the  establish- 
mnit.   (Ihr.  Ballard.) 

The  glue  made  at  the  pr^ent  time 
is,  as  a  rule,  much  superior  to  that  of 
a  quarter  of  a  century  ago — that  is, 
there  ia  more  of  a  high  gradetobe  had, 
and  prices  are  lower  than  they  were, 
quality  for  quality.  The  little  differ- 
ence in  the  price  of  the  b^t  and  that 
of  any  lower  grade  that  could  be  used 
at  all  is  80  aUght  that  emy  man  can 
aflford  to  use  the  best.  Next  to  the 
quality  of  the  glue  comes  the  prepara- 
tioDu  and  it  is  au  easy  matter  to  render 
the  beet  glue  -valueieei.  Qlue  aa  now 
sold  comes  in  broken  pieces,  generallj 
very  thin  ;  and  the  best,  when  lield  to 
the  light,  is  semi-transparent,  although 
some  fine  glue  is  sold  in  squares  tliat 
are  ^  in.,  more  or  lees,  In  thlekneaB. 
The  other  form  ia  the  ground  glue. 
Soaking  glue  l^efore  melting  re<}uire8 
care,  as  the  best  can  be  weakened  by 
allowing  it  to  aoak  until  it  Ingina  to 
show  decay.  This  condition  la  eaolj 
detected  by  the  smell.  The  pure  glues 
do  not  emit  objectionable  smells  unless 
decomposition  begins,  and  it  is  this  de- 
oompoaition  that  rediioeo  the  adherive 
properties  of  the  glue.  For  this  rea- 
son soaking  shouM  not  \>c  continued 
any  longer  tluin  is  necessary  to  soften 
the  glue  without  redudng  it  to  a  pulpy 
mass.  Tlie  purity  of  the  best  grades 
is  8uch  that  even  if  noaked  in  cold 
wat4;r,  six  to  eight  hours  is  sufficient ; 
if  tepid  water  ia  used,  six  hours  is  the 
maximum  time  neoeaaary.  All  who 
have  given  the  m/itt*T  dose  attention 
know  thai  tli«M  o  i.s  a  marked  (litference 
I  in  the  amount  of  water  that  will  be 
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•iMorbed  by  dlfl^reot  makes  of  glue 
wiMn  MAkind;,  and  alto  the  amount 

neceflMuy  todiluU;  it  to  aw«)rkinf;  con- 
■Mtency.  It  foUuws,  tlierefore,  that 
the  best  retulte  can  be  obtained  by 
using  one  brand,  if  teita  prove  it  to  be 

of  hitjh  (juality. 

After  the  ^'luo  in  H(iaked,  it  nhould 
be  uieiuxl  quickly  twt  poaaiUe  in  the 
doaUe  g^ue  luttle ;  none  other  is  fit 
fbroie.  The  interior  kettle  should  be 
of  copper  or  the  inrHlem  enamelled 
ware  ;  the  iron  kettle  disooloura  the 
glue,  and  theelftot  of  theaetkn  of  the 
iron  upon  the  melted  glue  causes  it  to 
rot.  ThiH  is  the  case  particularly  when 
the  glue  is  reheated  two  or  three  times. 
In  the  copper  or  enamelled  kettles  no 
ehaogeof  eolour  isnotioeable  vntO  the 
glue  l)et::ins  Ui  decompose.  The  glue 
kettle  should  have  a  pciod  cover,  one 
that  will  keep  out  duat  and  dirt,  and 
it  li  a  good  pba  to  hm  a  podcet  as 
well  in  which  to  keep  the  brush  when 
not  in  une  ;  leaving;  brunhes  in  the  hot 
glue  and  allowing  them  to  remain  in 
until  the  glue  gets  cold  leads  to  the 
aoonmulation  of  dirt,  besides  doing 
injury  to  the  brush  and  eventually 
loosening  the  hairs.  If  ground  glue  is 
used,  soaking  as  generally  understood 
IB  unnecessary ;  mit  it  is  well  to  wet 
the  powder  vnth  t«pid  watsr«  SOd  allow 
it  to  stand  half  an  hour  or  80  before 
melting.  In  hot  weather,  it  is  a  good 
plan  to  put  in  a  few  drops  of  an  esawi- 
tisl  oil  to  retard  decomposition.  This 
is  particularly  deHiraltle  when  the 
melted  glue  i»<  jKjurr  l  out  in  hIiaHow 
pans  to  await  further  use,  instead  of 
Its  beimr  allowed  to  stsod  and  simmer 
over  the  fire  for  a  day  or  more.  Tliis 
Oooled  glue  is  dissolve*!  quickly  by 
heat,  and  retains  its  consistency, 
whereas  glue  that  is  allowed  to  remain 
over  the  fire  lorserend  hours  thickens 
through  the  evaporation  of  the  water, 
ami  must  l)e  thinned  before  it  can  be 
used ;  and  it  happens  too  often  that 
cold  water  is  poured  in,  or  that  hot 
water  out  of  the  iron  ketUe  isemfdoyed, 
l>oth  of  whicli  tend  to  injure  the  glue. 
Wc  omitted  to  sute,  when  referring  to 
soaSds^,  that  pure  water  diould  be 


used.   Soft  water  is  best,  next  to  that 

is  oondensed  water ;  the  most  objeo- 
tionaMe  iH  liard  well-water.  This  sug- 
gestion as  to  the  selection  of  water 
should  not  be  treated  lightly,  as  the 
water  exerts  a  marked  influenoe  iqwn 
the  glue,  both  as  to  tenaoitj  and 
durabiUty.    ('The  Huh.') 

laqui  d  Glue. — (1)  This  is  made  fay 
soaking  glue  ffarst  in  oold  water,  then 
adding  the  necessary  quantity  of  warm 
water  and  heating  in  a  watctr  bath  until 
the  glue  is  melted.  Nitric  acid  is  then 
added  slowly,  stirring  all  the  time. 
The  proportions  vary  somewhat  as 
follows,  (a)  (>0  parts  glue,  50  to  60 
[mrts  water,  3  parts  commercial  nitric 
acid  (36""  B.).  (&)  50  parts  glue,  100 
parts  water,  9  parts  nitne  acid  (M^B.). 
(c)  60  parts  glue,  70  parts  water,  8 
parts  nitric  acid  ( "56'^  B. ).  Do  not  make 
in  an  iron  vessel,  as  the  acid  attacks 
this  sod  win  diiooloiir  the  |^ 

(2)  DisBolve  1  part  starch  in  water. 
Dissolve  sepamtely  1  part  glue  in 
water,  in  a  water-bath.  When  the 
glue  is  ready,  remove  from  the  tire 
andadd  1  part  turpentine  followed  fay 
the  starch  solution.  Pat  back  on  the 
fire,  in  the  water-hath,  mix  well  to- 
gether, and  add  water  if  required  to 
make  more  fluid. 

(3)  Make  ordinary  glue  sufficient  to 
fill  a  bottle  two-thinis  full,  then  fill 
up  with  common  whisky.  This  has 
the  good  quahty  of  keeping  for  years. 
It  may  go  solid  in  cold  weather,  bai 
is  easily  matle  fluid  by  standing  the 
Iwttle  in  warm  water.  The  bottle 
must  be  kept  corked  or  the  spirit  will 
evaporate. 

(4)  Dissolve  |  lb.  g^ue  in  |  lb.  nitric 
ether.    This  is  a  very  t^nadona 
sive,  and  will  resist  damp. 

(5)  4  OK.  transparent  glue,  4 
diluted  nitric  acid,  f  gr.  meUiylatod 
spirit,  }  drm.  bcnssoic  acid.  Cut  the 
glue  into  very  small  pieces  and  put  it 
into  a  wide-mouthed  bottle ;  add  nitric 
aeid,  and  stir  often  until  disiniTnd. 
Dissolve  the  Ijenzoicacid  in  thnmcitlijl 
ated  spirit,  and  afld  to  the  above,  Por 
white,  make  use  of  transparent  whit« 
gelatine  (second  quality)  in  sheets. 
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Cut  it  up  and  proceed  aa  in  the  above 
case.   tIm  i^ue  sfacmkl  be  kept  well 

corked  up. 

(6)  Que  pint  of  commercial  acetic 
acid,  M.,  and  ^  lb.  of  best  glue.  Use 
two  pickle  bottlee  :  |mt  the  glue  and 
acid  in  one,  and  after  a  lew  hours  it  is 
dissolved.  When  using  pour  off  the 
supernatant  acid  into  the  other  bottle. 
This  glue  will  stick  china  glass,  etc., 
and  a  good  mountHit  for  photographe. 
It  is  of  a  proper  consistency  when  it 
will  not  wet  through  the  jjaper. 

(7)  Russian  glue,  5  oz.  ;  methvlated 
■puit,  5  OS. ;  weter,  5  os.  DiMolye 
the  glue  in  the  watcnr  by  the  aid  of  a 
water-bath,  then  add  the  spirit.  The 
above  recipe  dries  very  quickly  and  is 
reliable. 

(8)  Take  a  wide-mouthed  bottle  and 
dissolve  in  it  8  oz,  Ijcst  glue  in  half-pint 
water,  by  setting  it  in  a  vessel  of  water 
and  heating  until  dissolved.  Then  add 
•lowly  21  OB.  strong  aquA  fertie  (nitrie 
acid)  86^Baum6,  stirring  all  the  time. 
Effervescence  takes  place  under  gene- 
ration of  nitrous  £»s.  When  all  the 
add  hie  been  added  the  liquid  is 
allowed  to  cool.  Keep  it  well  corked 
and  it  will  be  ready  for  use  at  any 
moment.  This  preparation  does  not 
gelatinise,  nor  undeigo  putre&Mstiou 
not  fennentatioiL 

(9)  Take  one  quart  soft  water,  2  lb. 
best  pale  glue.  Dissolve  in  a  covered 
vessel  by  the  heat  of  a  water  bath. 
After  cooliiig,  add  with  cautioii  7  os. 
nitric  acid  ;  when  cold,  bottle  off. 

(10)  Macerate  for  sevenvl  hours  3 
parts  good  glue  in  f  mgmeut«  in  8  parts 
of  water,  adding  lialf -pint  hydrochloric 
add  and  f  pint  aulpoaie  of  rine,  ex- 
posing the  whole  from  10  to  12  hrs. 
to  a  temj>erature  of  178°  to  189°  Fahr. 
The  mixture  is  permanent,  remsuus 
liquid,  and  fbrma  an  excellent  paste. 

Marine  Glue.  — (1)   Glue  12 

parts,  water  to  dissolve.    Yellow  resin 
3  parts,  melt  and  add  4  parts  turpen- 
tine,  and  mix. 
(S)  17  parte  glue,  23  parte  water, 

2  parts  litharge,  6  parts  acetic  acid, 
8  parts  raw  Hnseetl-<)il,  6  {»rts  sulpliate 
of  lead.    iSuak  the  glue  for  some  hours 


in  cold  water,  then  melt  in  the  ordi- 
nary way  ;  while  hot  stir  in  the  add. 

Heiit  the  oil  and  litharge  scjiinitoly 
for  10  minutw  and  th<'n  xiir  in  the 
hot  glue  i  finally  stir  in  the  sulphate  of 
lead. 

(3)  Dissolve  1  part  india-rubber  in 
12  parts  coal-tar  naphtha  ;  add  20 
parts  shellac,  and  heat  the  whole,  stir- 
ring well,  until  of  proper  consistenq^. 
Appty  hot.  It  is  very  adhesive  undbr 
water.  Use  care  in  the  heating  as 
naphthii  is  very  inflanunable.  Steam 
heat  is  best,  and  a  closed  pan  to  pre- 
Tent  evaporation. 

Glue  for  Veneer ine  and  In- 
laying.— Good  liKht  coloured  clear 
glue  is  dissolved  in  water,  and  to  each 
pint  is  added  |  gill  best  vinegar  and 
I  oz.  isinglass. 

Glue  to  Besist  Scalding^ 
"Water.— Dissolve  14  lb.  glue  in 
water.  Dissolve  1^  lb.  of  alum  and 
1  lb.  bidmmiate  cl  potash  in  water. 
Mix  the  two  just  before  using. 

Waterproof  Bubber-Glue. — 
Dissolve  I  lb.  shellac  and  ^  lb.  india- 
robber,  each  separately,  in  ether  free 
from  alcohol.  This  should  be  done  in 
closed  ve««eli3  or  bottles,  without  heat, 
as  the  ether  is  very  volatile.  When 
both  are  melted  mix  together,  and  keep 
air-tight. 

Fireproof  Glue.— Soak  1  part  of 
glue  or  gelatine  in  8  parts  of  raw  lin- 
seed-oil fur  a  day,  then  gently  heat 
the  cfl  until  the  glue  is  melted.  Then 

stir  in  2  parts  of  quicklime.  Spread 
out  in  layers  to  dry  in  the  shade.  For 
use  heat  in  a  glue  pot  in  the  ordinary 
way. 

Stareh  Olue.— Put  together  m  a 

pan,  3  parti*  water,  i  lb.  pure  nitric 
acid,  and  2J  lb.  potato  starch.  Keep 
in  a  warm  place  for  24  hours,  stirring 
occasionally.  Then  bofl  until  It  be- 
comes thick.  Dilute  with  water  if 
required,  and  filter  through  a  cloth. 

Glucotin.  (Conient  for  broken 
articles.  See  aUo  ChMKHTn.) — 4  oz. 
Russian  Isinglass,  8  os.  gelatine,  24  oa. 
water,  4  os.  strong  acetic  add.  Put 
the  inintjlaws  and  gelatine  in  the  cold 
[  water  for  2  hours,  then  melt  by  heat 
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in  ft  mfter  bilih.  Add  the  add  aod 
•taponte  down  to  18  oz.,  then  stir  in 
2  OB.  spirits  of  wine.  Bottle  while  it 
is  fluid.  For  use  the  bottle  is  stood 
in  hot  mitor  until  th«  cement  is  fluid, 
tlm  a  littto  is  vpipHkd  to  the  broken 
surfaces  which  are  afterwanls  pressed 
together  uikI  allowed  to  dry  firm. 

AOutli  Olue. — Any  good  glue 
diaolvsd  in  •  nMll'qttSDti^of  «»tsr. 
Add  juit  m  aiiall  quantity  of  Demerara 
sugar  and  an  essence.  Pour  intxi  uiled 
moulds.  For  use  apply  the  tongue 
and  rub  the  irotlea  part  on  to  the 
paper  that  is  to  be  stuck. 

Portable,  for  Draughtsmen. 
Qlue  5  oz.,  sugar  2  oz.,  water  8  oz. 
Melt  in  water-bath,  ca^t  in  moulds, 
and  dlsBolTe  for  use  in  warm  water. 

For  Bank-Notes.— Fine  glue  or 
gelatine,  1  lb.,  dissolved  in  water,  and 
the  water  evaporated  until  nearly  ex- 
pelled. Add  I  lb.  brown  sugar,  and 
pour  in  moulds. 

Elastic. — DiMHolve  glue  in  a  water- 
bath,  evajx)nite  to  a  thick  fluid,  and 
add  an  equal  weight  of  glycerine. 
Ooolon  askb. 

Heat  and  Moisture  Proof.— 
Linseeil-oil  4  oz.,  1  handful  of  quick- 
lime ;  boil  to  good  thickness,  and  cool. 
It  will  beoome  wy  hard,  bat  it  fsti 
easily  dissolved  as  common  gltie. 

Waterproof,  Simple.  —  Com- 
mon glue  1  lb.,  boiled  in  2  qt.  skimmed 
milk. 

WttglaM  —Isinglass,  or  fish  glue, 
in  its  raw  state,  is  the  "sound," 

••maw,"  or  swimming-bladder  of 
yanous  kinds  of  fish.  The  sounds 
undergo  no  other  prepaimtum  than 
eareful  drying,  but  in  the  drying  they 
are  diflerently  treateil  and  mmle  up, 
so  tiiat  the  ijttinglaaB  coniea  into  com- 
merce under  the  names  of  "  leaf," 
••staple,'*  "book/*  "pipe,"  "lump,'* 
"  honeycomb  "  and  other  designations, 
according  to  iti»  form.  The  finest 
isinglass,  wliich  comes  from  Russia,  is 
prepared  by  cutting  open  the  sounds, 
steeping  them  in  water  till  the  outer 
membrane  separates  from  the  inner, 
then  washing  the  latter,  and  exposing 
it  to  dry  in  the  sir.    RnssiBn  Isinglass 


is  obtained  from  seversl  species  of 

sturgeon  {AcijwtuifrX  found  in  the 
Volpi  and  otlier  trilmtaries  of  the 
Caspian  Sea,  in  Uie  Black  Sea,  and  in 
the  Arctic  Ocean.  Brasilian  isinglass, 
obtained  from  Brazil  and  Ouiaoa,  is 
the  produce  of  a  large  fish,  Si/urm 
parkerii^  and  proliably  some  other 
species.  Manila  and  East  ludiao 
isingUus  is  yielded  by  speoies  of  fish 
not  yet  satisfactorfly  detsnnined. 
The  sounds  of  the  common  cod,  the 
hake,  and  other  (Jadida,  are  also  used 
as  a  kind  of  isinglass. 

The  best  quality  of  American  isin- 
glass is  made  from  the  sounds  of  the 
Iiake.  The  crude  material  iscolUvted 
during  the  Kummer  and  autumn, 
oomlng  irom  Maine^  New  Bnioswiek, 
Nova  Scotia,  and  Prince  Edward's 
Island.  The  conversion  of  the  crude 
material  into  the  mercantile  article 
takes  place  in  winter.  A  low  tem* 
peratore  is  necessary  in  order  to  turn 
out  by  machinery'  the  fine  riblwns  of 
isingla«iri,  antl  ice-water  parses  through 
the  rolls.  Besides  the  use  of  isin> 
glass  lor  fining  beer,  etc.,  it  is  em- 
ployed as  a  dressing  or  glase  for  straw 
goods  in  the  United  States.  (*  SdsnU 
Amer.') 

The  mannibetare  of  isinglass  is 

carried  on  to  a  considerable  extent  in 
India,  principally  frc»m  the  air-vesaela 
of  several  varieties  of  acanthoptery- 
gian  tishes,  and  particularly  different 
kinds  of  perch,  as  well  as  from  otbv 
fish.  CNaturtJ.') 

Eieaweed  Isinglass. — A  very 
interesting  product,  called  kanien^  or 
vegetableisinglsss  s  speciee of  geloae 
derived  ftOOk  either  of  the  seaweeds 
Odidium  comnim  or  Plooarxa  lichenoi- 
des— is  ma<Ie  in  China  and  Japan,  and 
exported  to  Europe  in  flat  and  moulded 
tablets  and  in  bundles  of  strips.  It  is 
known  in  Cochin  China  as  hai  thao,  and 
is  used  in  France  in  several  industries, 
especially  in  the  prepsration  of  gold- 
bsaters*  ddn,  and  ror  rendering  tisauea 
impermsaUe.  It  is  soluble  in  boiling 
water  only,  of  which  it  takes  up  about 
500  times  its  weight.  It  is  maniifac- 
tured  as  follows.   The  ssaweed,  called 
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by  the  native  name  of  tengumy  is  care-  i 
fully  watsliwl  and  afterwaixlu  boiled,  so  j 
m  to  form  a  gluish  decoction,  which  xa 
stnined  off  and  put  into  square  bozee. 
Whien  cool,  it  forms  a  stiff  ]«Uy,  which 
OADflBBily  be<lividcd  into  !*<}uareH  a  foot  ' 
in  length.    The  manner  in  which  the  J 
surplus  water  ib  removed  is  very  in- 
geniouB.    The  jelly  prisms  are  exposed  ' 
in  the  open  air  during  a  cold  night,  and 
allowed  to  freeze.    During  the  day  the 
sun  molttt  the  water,  which  rmis  off, 
leaving  behind  what  one  might  term 
the  skeleton  of  white  homy  substance, 
which  is  extremely  light  and  ejv^ily  dis- 
solved in  water  ;  when  cooled,  it  again 
forms  a  stiff  jelly.    This  article  can  be 
applied  to  many  purposes — for  culinary 
uses,  for  making  lionlions  and  jellies, 
for  clarifying  liquids  aw  a  yuV»Ktitute  for 
animal  isinglass,  for  making  moulds 
need  hj  the  plaster  of  Fm  workers, 
for  Iiaraening  the  same  materials — in 
hhort,  as  a  8ul*titute  for  all  kinds  of 
geliitines,  over  which  it  hiu^  tike  advan- 
tage of  producing  a  firmer  jelly.  An- 
other seaweed  much  useil  for  industrial 
purposes  is  the  fxi^  rcscioMing  carnigwn  ^ 
or  Irish  moss,  and  applied  t"  ^imilJl.r  i 
uses,  such,  for  instance,  as  the  sizing 
of  the  waip  of  silk  goods.  Recently 
the  manuncliire  of  an  isinglass  of  this 
kind  lias  sprung  up  in  Fmnce,  !»<'ing 
made  from  the  seaweeds  found  on  the 
ooaat  of  that  country.   In  its  crude 
state  it  is  a  yellowish  gelatine,  but, 
after  repeated  exj^'riinentrt  under  the 
auspiccH  of  the  Industrial  Society  of  I 
Rouen,  it  has  been  successfully  con- 
verted into  what  bids  fsir  to  prove  tiie 
beat  sizing  for  cotton  cloth  known, 
and  will  probably  entirely  sujx-rsede 
the  Asiatic  product.    Macerated  in 
water  for  12  hours,  boiled  for  15 
minutes,  and  stirred  till  it  becomes 
cold,  the  article  gives  a  cl(»:ir  nolution,  ; 
which,  as  it  does  not  again  become  a 
jelly,  can  be  laid  in  its  cold  state  upon 
any  textile  fabric  and  be  left  to  dry.  { 
One  invaluable  property  it  possesses  is 
that  of  defying  at  common  teinpem- 
tures  damp  and  mildew  ;  and  it  is  . 
therefore  being  applied  to  give  a  lustre  | 
not  only  to  FVencb  prints  and  musUns  | 
2 


but  also  to  woollens  and  silks.  In 
China,  the  first  <iuality  of  the  seaweed 
isiugliiss  is  used  in  a  number  of  indus- 
tries, espedally  in  stifiening  light  and 
transparent  gauzes,  and  the  nne  silk 
which  is  used  for  making  fans,  scn'cns, 
liangings,  etc.  It  ia  on  the««e  stuffs, 
so  well  stiiTeiteil  that  the  artists  pro- 
duce such  beautiful  designs  in  colours, 
inconi|Kirable  for  their  freshness  and 
hrilliiincy.  A  second  quality  of  the 
article,  of  djirker  tint,  is  useil  by  the 
makers  of  pii)er  umbrellas,  parasols, 
and  lantern.s,  to  smear  the  fine 
stretchei-s  of  lianilxx)  on  which  they 
are  formed.  When  thoroughly  drictl, 
these  articles  of  such  extensive  use 
acquire  an  impermeability  of  long 
<luration.    (*  Srient.  Amer.'). 

The  seaweed  Artwhuoulisrus  jnponi- 
cu<,  which  is  used  by  the  Japanese  and 
Chhiese  to  pack  porcelain  and  other 
articles  for  exi)ortation,  is  said  to  be 
ma<le  use  of  in  Fratice  for  the  purpose 
of  making  artihcial  fruit  jellies. 

Consul  Qnin  gives  van  following 
description  of  the  method  in  which 
Japanei*c  cut  seaweed  is  prepared  for 
the  market.  For  making  the  finest 
cut  seaweed,  the  best  long  seaweed  is 
used,  the  newer  the  better  on  account 
of  the  colour.  After  the  bundles  are 
opened  they  are  picked,  and  as  much 
sand  as  possible  is  shaken  out ;  the 
selected  weed  is  then  plaoed  in  large 
boikrs,  and  is  boiled  lor  an  hour  or 
more,  until  the  proper  colour  is  ob- 
tained, which  should  be  quite  uniform 
and  of  a  good  clear  green.  After  boil- 
ing, the  seaweed  is  hung  up  on  poles 
in  the  air  to  partially  dry  it,  after 
which  it  is  again  carefully  sorted,  and 
all  ragged  pieces  and  those  of  a  pale 
whitish  odour  are  rsjected;  the  se> 
lected  weed  is  then  handed  over  to  a 
number  of  women,  w^ho  o{)cn  it  out 
and  roll  it  into  fiat  coils  of  ai)out  10  lb. 
each.  As  soon  as  these  coils  have 
remained  long  enough  to  flatten  the 
seaweed  they  are  uncoiled,  and  the 
pieces  of  wet'd  are  laid  out  one  on  tli" 
top  of  the  other,  on  a  InMu  d  a  little 
over  4  ft.  long,  to  the  depth  of  8  to  10 
in. ;  they  are  then  out  into  4  lengths 
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of  13  in.  each,  and  these  pieces  are 
tied  into  Imiullea  retuly  for  the  work- 
men to  lay  in  tiie  pre«ae«,  wliich  are 
about  6  ft.  wide,  13  in.  dm  (the 
kngth  of  the  pieces  of  ma  weed),  and 
6  ft.  high.    At  the  VK)ttom,  a  rf)W  of 
woinleii  rtlals,  about  2k  in.  broad,  ^  in. 
thick  ivn<l   13  in.  long,  are  placed 
edgeways,  and  upon  theie  ih.9  weed  is 
lud  carefully  piece  by  piece  in  the 
frame,  the  sides  of  wliich  arc  kept  in 
position  by  a  roijc  stretching  acroea 
the  top ;  a  moveable  phokat  tibe  beck, 
whidi  it  nueed  ae  the  workman  pro- 
oeeds,  keeps  the  weed  thoroughly  even. 
When  the  frame  is  full— about  2  tons 
going  into  one  press — a  similar  lot  of 
Sbito  to  tboee  at  the  bottom  are  placed 
on  the  top  of  the  8eawee<l,  and  the 
whole  is  presswl  as  tightly  »us  possible 
by  means  of  a  rough  capstan,  to  get 
rid  of  all  unneoeamy  mouture  and 
to  wnder  the  mass  firm  enough  for 
cutting.    The  frame  is  then  laid  down 
flat ;  and  one  of  the  side  planks  being 
removed,   the  oompressed  weed  is 
planed  with  an  ordinary  carpenter's 
plane,  go  ae  to  cut  it  to  the  retiuircd 
thickness— alx)Ut  i".— 
edges  and  with  the  grain.    The  object 
of  the  slats  is  to  enaUe  the  workman 
to  plane  to  the  edges,  and  they  are  re- 
moved one  by  one  as  he  i>rogre8scs 
Avith  his  work.    Each  man  can  elane 
on  an  average  170  lb.  of  seaweed  per 
day.   After  planing,  the  cut  seaweed 
is  taken  out  of  doors  and  shaken  out 
to  dry  on  mats  ;   under  favourable 
circumhUnces,  one  day  is  sufiBcient  for 
this  ofwration,  but  it  frequently  hap- 
pens that  as  many  as  3  diivs  are  re- 
quired l>ofore  it  is  dr^'  enough  to  pack 
awav.     After  the  final  drying,  the 
weed  is  readv  for  the  market,  and  is 
packed  awaym  bosns  containing  aY>out 
66  lb.  each.    The  roj«"-f«-<l  ends  of  the 
first  class  seaweed  are  used  up,  together 
with  ordinary  long  seaweed  of  «n  in- 
forior  quality,  to  make  cut  8eawee<l  of 
abwerdass.   While  undergoing  the 
vari.)U8  processes,  tlie  material  loses 
20  \yer  cent,  in  weight,  and  that  fact, 
joined  to  the  price  of  the  labour  ex- 
pMided  in  its  manufacture,  brings  the 


cost  to  more  than  double  the  avcra^rc  of 
long  seiiWoe<l.    ('  Hoy.  Soc.  Art**  Jl.  ) 

Thao  is  a  very  iuterestiiig  substauce, 
and  one  wlueh  ia  Uiraly  to  ooom  into 
considerable  dauand  in  the  futare.  It 
is  a  gelatinous  preparation    made  in 
Cochin  China,  as  well  aa  in  other  east- 
em  countries,  from  eeaireaJ.    In  tiM 
English  market,  it  baa  fraqiMotly  ap- 
pean?<l,  under  the  name  of  Chine-se  or 
Japanese  isingbiss,  in  three*  lUtlerent 
forms.     That  which  is  prepared  in 
Cochin  China  is  in  bundlaa  of  tli 
like  pieces,  a  foot  or  more  long, 
the  thickness  of  whipcord.     The  speci- 
mens prepared  in  Japan  occur  iu  two 
forms,  one  in  square  atidca  thont  11 
in.  long,  and  1  to  1^  in.  in  diameter, 
and  full  of  cavities,  eacli  weighing 
only  about  3  dr.  ;  and  the  other  in 
bundles  of  long  shrivelled  pipe-like 
pieoQB,  about  |  to  ^  in.  in  diametor, 
and  ab<iut  14  in.  hnxg.  The  huudles are 
fastened  at  the  ends  with  the  sterna  of 
some  grass.   When  imuiers4xl  m  water, 
these  pieces  are  teen  to  have  the  aama 
square  shape  as  the  other  vwnetieB. 
One  side  of  the  pieces  is  always  more 
full  of  diatoms  and  other  forei^  bodies, 
as  if  the  pieooa  had  been  formed  in  a 
mould  in  which  the  eedimenta  <^  tbe 
jelly  ba<l  gone  to  the  bottom.  Tl>e 
conl-like  variety  made  in  Cochin  China 
,  is  in  long  loose  bundles.     It  has  much 
the  polished  appearance  of  the  Chinese 
vermicelli  made  from  rice,  but  that 
substance  will  not  beml  and  is  much 
more  slender.     Varioua    trials  have 
been  made  with  it  in  Fnuioe  since  1S74, 
especially  by  D.  Qantillon  and  Co.  at 
Lyons,  and  the  Industrial  Society  at 
Houen.    The  thao  is  prepared  for  use 
in  the  following  way.    After  having 
been  soaked  in  cold  water  for  efaoullS 
linTirs,  it  is  }H)iled  for  ^  hour,  dwi^ 
which  it  absorlw  about  100  times  its 
weight  of  water.     If  allowed  to  cckiI, 
itbecomesa  jelly ;  hutif  paaeed  through 
a  sieve  and  stirred  until  oold,  it  Temaiw 
fluid,  and  in  thin  state  ia  more  easdlv 
employed  tlian  when  hot.    The  yell»»w- 
ish  matter  which  some  epccimena  ooc- 
tuin  can  be  removed  by  boilioff  for  9om 
time,  when  it  forma  an  inaokUble  acoB, 
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whkh  appeare  to  oontiBt  of  vmj  thiii  ' 

fibres,  and  which  remain  attached  to  | 
the  sides  of  the  vessel.    A  singular 
pn)j)erty,  and  one  which  perhapn  might 
be  turned  to  valuable  account,  i^,  that 
thao  jelly  do«a  not  decompote  golution  [ 
of  permanganate  of  pota^^h,  even  when  ' 
left  in  contitct  with  it  for  24  hours. 
According  to  Heilmann,  of  Rouen,  thao  , 
prodnoaa,  in  the  proporticm  of  1  part 
to  100  of  water,  a  dressing  which  is 
nipple  and  strong,  and  which  gives  , 
suDstance   rather   than    stifiuess  to 
calico  ;   while  dextrine,  like  starch,  | 
makea  the  tiHuas  drier  and  harder,  and 
gives  lesa  facing  to  the  thread.  The 
mldition  of  glycerine  gives  a  dressing 
still  more  flexible  and  soft,  and  while  j 
rendering  the  taesuee  lees  itiff  it  oom- 
monicatea  more  body  to  Iheni.  The 
addition   of   talc   gives   still  greater 
smoothness.    Once  dissolved,  jiccord- 
iug  to  Qantillon,  thao  will  mix  while 
hot  with  any  gum,  starch,  dextrine, 
or  gelatine.    The  principal  advantages  ' 
of  thao  in  dressing  silk  fabrics  is.  that 
while  preserving  their  suppleness  it  j 
givee  them  greater  g^oMineee,  and  makee  | 
them  eoft  to  the  touch.   The  mixture  | 
of  thao  with  gum  tragacanth  is  said  to 
be  the  best  method  of  using  it.    Thao  . 
should,  however,  be  used  alone  for  . 
materials  which  it  is  not  necessary  ' 
should  Vk)  stiffened.     As  than  is  oulv 
soluble  at  a  liigh  tcmpenituie.  a  moist 
atmosphere,  fog,  or  even  rain,  does  not  i 
alRwt  themateraldreaeed  withit.   It  | 
combines  well  with  sulphate  of  copper 
and  the  chlorides  of  aniline  and  fx)tiis- 
aium,  and  can  be  used  in  double  dyeing. 
It  alao  anawen  well  for  sudng  paper,  i 
etc    The  only  obstacle  to  its  extensive  I 
Ufe  is  its  high  price.    There  is,  how- 
ever, nu  rcaisoii  why  a  similar  sulistiince 
should  not  be  made  from  our  common 
native  leaweede,  of  which  OeUdeum ) 
eomeum  and  Oraci/aria  confervoides 
approach  most  nearly  in  character  the  ' 
alga:  from  which  tAoo  is  made.    Gelose,  I 
ol  which  iha/o  conaifti,  dilTen  from  the 
oamgeenin  obtained  from  Chmuirus  j 
crispnn  in  it*i  power  of  eomhiiiing  with 
a  verj'  birge  cpiantity  of  water  to  form 
a  jelly  :  it  yields  10  times  as  much  ' 


jelly  as  an  equal  weight  of  isinglass. 
For  purposes  of  food,  thao  jelly  is  not 
quite  so  pleasant  as  aiiinuil  jelly,  as  it 
does  not  melt  in  the  mouth  ;  it  also 
contains  no  nitrogen.  A  great  advan- 
tage which  it  poBeeeeee  ia,  that  it  im 
but  little  prone  to  undergo  change — 
so  ninch  so  that  the  jolly  is  sometimes 
imported  from  Singapore,  sweetened, 
flavoured  and  revjy  fat  uae,  and  may 
in  this  state  be  kept  for  yean  without 
deterioration.  The  west  coast  of 
Australia  also  yields  a  seawee*!  |k>s- 
sessiug  similar  properties.  Porphyra 
vniijarui\h»  *']aver"of  Engliahooaata) 
is  given  as  the  source  of  the  aeaweed 
isinglass  in  square  sticks.  In  Cochin 
China,  this  variety  appears  to  be  known 
under  the  name  of  mat.  A  number  of 
other  seaweeds  are,  however,  collected, 
and  arc  known  to  the  Ammmitci*  ini<ler 
the  general  name  of  rau-i^au^  while  in 
Chinese  medicine  they  are  called  hat- 
thao.  Theae  al^  are  gathered  in  con- 
siderable quantities  in  the  islands  of 
Cu-lao-Khaoi  and  Cu-lao-r^,  those  col- 
lected in  the  latter  being  considered  of 
the  better  quality.    (*  Phann.  Jl.*) 

Test  for  goodness  of  01ue.« 
Assuming  that  that  is  the  hci^t  glue 
which  will  take  up  most  water,  take 
50  gr.  of  the  specimen  and  dissolve  it 
in  3  oz.  water  in  a  water-bath.  When 
diHsolved,  set  it  by  for  12  hours  to 
gelatini.se,  and  then  take  an  ounce 
chip- box,  place  it  on  the  surface  of 
the  gelatine,  and  put  shot  into  the 
box  until  it  sinks  down  to  a  mark  on 
the  outside.  It  will  })e  fcttmd,  that 
tlie  stronger  the  glue  the  more  shot 
it  wiU  take  to  sink  the  box  down  ao 
that  the  mark  shall  be  level  with  the 
surface  «>f  the  gelatine.  In  a  trial 
with  very  tine  glue,  50  gr.  of  glue, 
dissolved  and  gelatinised  with  3  oz.  of 
water,  supported  to  the  mark  on  the 
box  6  oz.  of  shot  at  a  temperature  of 
58'^  F.  On  trj'ing  the  same  experiment 
with  best  itussiau  isinglass,  9  oz.  of 
ahot  were  supported,  the  temperature 
being  the  Hame.  Thia  testiaof  courae 
intendeil  a.s  a  enifi|«anitive  one  l)et  wt>en 
two  kinds  of  glue,  or  iH  twcm  :tny 
kind  token  us  a  standard  and  another 
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oomnnred  witb  it.  The  pladngof  the 
mark  is  arlutnir}'. 

To  Bleach  Glue.— Smk  in 
moderately  stroug  acetic  acid  for  two 
days,  dnin,  idaoe  on  a  lieve,  and  wnak 
well  with  dam  water.  D17  on  a  warm 
plute. 


Gltcbrinb. 

Modes  of  Preparation. — The 
researches  of  Chevreul,  which  demon - 
ftrated  the  oonstitutaon  of  fats,  showed 

that  glycerine  eiists  in  nearly  all 
neutnil  iais  in  a  combined  state,  and 
small  traces  of  it  have  lately  been  dis- 
covered  uncombiued  iu  palm-oil.  It 
Is  formed,  as  Pasteur  has  shown,  in  the 
process  of  fermentation.  100  jxxrts 
cano-Hugar  forming  '  ft  part*i  glycerine. 
For  practical  purposes,  however,  gly- 
oerine  is  always  obtained  from  the 
bye-products  of  amdle  and  soap  fac- 
tories. Cap  worked  out  the  first  pro- 
cess for  prepariug  it  ou  a  commercial 
scale  from  the  waste  ]x|Uor  of  saponifi- 
oation  of  tallow  hj  lime  in  the  first 


stage  of  stearic  add  malting.  BirljriB 

1864  Tilghman  produced  it  by  pump- 
inj^  nn  emulsion  of  2  parts  tallow  and 
1  part  water  through  a  coil  of  pipe 
heated  to  613«F.  (92aP  C.\  after 
which  the  wnnlsion  separated  into  2 
layers,  the  upper  one  of  fatty  acids, 
and  the  lower  of  glycerine  and  water. 
Several  modifications  of  this  were  af- 
terwards patented,  hut  the  on^  one 
worked  on  a  large  scale  was  that  of 
Q.  F.  Wilson  an<l  G.  Payne,  under 
which  enormous  quantities  of  glycerine 
ha,v9  been  made  hj  Moe's  CSradle  Oa. 
In  this  procesSj  neutral  fats  are  pnt 
into  a  still  provided  with  a  fine  steam- 
worm,  and  a  fractional  condeimug 
apparatus  of  large  surface  similar  to 
that  used  in  candle-making ;  they  are 
then   heated  to  between  550^  and 
600"  F.  (288^  to  315°  r.),  and  plenty 
of  superheated  steam  is  injected ;  mixed 
vapours  of  fattv  adds,  gljoerine,  and 
water  are  carried  over  to  the  condenee, 
where  the  divisions  nearest  the  still 
collect  only  fatty  acids,  while  those 
larthest  from  it  yield  mixtures  of 
fatty  adds  with  glyoertne  and  waier  in 
various  stages  of  concentration,  (fly. 
ceriue  so  made  can  \ye  conceutratod.  m 
a  Tacuum-pau.    Care  muAt  be  taken 
that  the  temperature  does  not  «xoaed 
600°  F.  (315<>C.),  and  thai  nientj  of 
steam  is  present,  else  some  of  the  gly- 
cerine is  decomposed,  and  acrolein,' a 
compound  most  irritating  to  the  eyes, 
is  formed—- 

Glycerine  =  Water  +  Acroleiii 

Raw  glycerine  is  also  prepared  Iroai 
the  water  eniplDyed  to  wiuih  the  fatty 
acids  after  aciditicvilion  of  the  neutral 
fats.  The  acid  liquid  is  ueutrulit>ed  by 
carbonate  of  lime  or  of  baryta,  elthv 
of  which  may  Ijc  added  until  efierves- 
cence  ceases  ;  it  is  then  concentrated 
to  28^  B.  iu  an  open,  shallow,  cit»V- 
iron  pan.  Of  late,  however,  glycerioe 
has  become  sufl&dently  vaJuailble  tc 
cause  oendle  maTnifa<  turors  to  adopt 
tliat  method  <»f  picjxuint'  fattv  »ci'i- 
which  gives  them  the  gixaktcst  ^-ield  c: 
glycerine  from  neutral  fata.  ~ 
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cett»  called  the  autoclave,  u  now  very 
exteinitely  vtaed  for  glyeerine-making, 
both  on  the  continent  of  Europe  and 
in  Knglainl,  and  is  thus  conducte*!  : 
About  1  ton  of  fat,  usually  mixed 
tallow  and  palm-oil,  Lb  heated  with  2 
per  cent.  Ume  and  ^  the  &t-ToIuma  of 
water,  in  an  upright  Papin's  digester, 
under  8  atmos.  pressure  for  4  bourn. 
The  whole  is  then  blown  out  into  a 
teok,  and  tbe  ** sweet  water**  is  run 
off.   The  ]ime-8oap  iH  decomposed  in 
the  usual  way  with  sulphuric  iwid,  and 
the  resulting  fatty  acids  are  either 
preiwed  or  acidified  and  distilled  for 
ateario  add.    It  is  then  concentrated 
in  a  modification  of  the  "Wetzel" 
evapor)\tin<r-p'vn  (originally  intnxluced 
for  sugar-boiling).    Tliis  €vaporateur 
umvend,  whkh  is  very  economical 
and  effbctiTe,  consists  essentially  of 
pairs  of  saucers  set  edue  to  edtrf*  tipon 
a    hollow   central    revolving  shaft, 
through  which  steam  ixisscs  to  the  in- 
terior of  the  laucera  (the  waste  steam 
from  a  higli -pressure  cnj^ine  will  do)  ; 
the  lower  odj^'es  of  the  wiucers  dip  in  a 
jacketed  trough  of  the  liquid  to  be 
evaporated,  and  when  they  are 
rovolve<l,  layers  of  this  are 
brouglit  up  and  spealily  con- 
centmted  on  their  surface. 
It  may  alao  be  worked  in  a 
vacuum.    Evaporation  is  con* 
tinned  to  26^  B.,  when  the 
glycerine  is    of   a  brownish 
colour  and  known  aa  "  mw  " 
in  which  state  it  ht  sold  for 
many  purposes.     At  Price's 
Candle  Co.'s  works,  the  further 
puriticatiou  is  conducted  as 
toUowb  :  The  raw  glycerine  sp. 
gr.  1-245  to  1-250,  is  heated 
ill  a  jacketed  jnn  with  that 
kind  of  aninml  charcoal  known 
as  ivory  black,  and  is  then  distilled ; 
this  alternate  treatment  is  repeated 
an   often  as  may  be  necessary.  The 
«li.stillation  is  jjerformecl  with  super- 
licatcd  steam  in  a  copper  still  pro- 
vided with  copper  fmetumal  conden- 
aerSy  the  still  Imng  also  heated  ex- 
ternally ;  tbo  operation  is  |>erforme<l 
at  aa  Iowa  temperature  as  is  consistent 


with  distillation,  usually  altout  440*^  F. 
(227®  C).   The  number  of  distiUalloos 

I  depends  upon  the  quality  of  the  raw 
1  glycerine  and  the  pui  ity  <>f  the  product 
I  demanded.  Of  the  6  runs,  Nos.  1,  2, 
I  and  3  usually  give  pure  glycerine,  wliile 
i  the  dilnteoondenae  products  from  Noa. 

4,  5,  and  6  are  generally  returned  to 
'  the  still,  though  occasionally  concen- 
trated in  an  ^rapomteur  unirertdf  or 
in  a  Taouum-pan.   Some  stiUs  hold  aa 
I  mueh  aa  8  tons,  but  they  are  unia)^ 
smaller,  and  in  all  cases  the  process  is 
conductetl  vei-y  slowly.    A  form  of 
still  and  condenser  much  used  on  the 
I  continent  of  Europe  is  outlined  in 
I  Fig.  227.    External  heat  and  injected 
8uperheate<l  steam  are  useil  to  effect 
.  distillation.    The  still  A  lias  an  uu- 
tttuallY  large  head  B,  and  the  gooae* 
nedt  C  is  provided  with  a  catch-box  D, 
in  case  the  still-content-s  should,  as 
sometimes  happens,  boil  over ;  the 
\  fractional  oondensers  K  are  upright 
:  cylinders  with  longitudinal  partitions 
j  F  running  nearly  their  whole  length  ; 
j  the    condense<l     pnMlurts    run  out 
<  through  Q  into  receptacles  U.  The 


Ftab  tsv* 

whole  apparatus  is  of  iron,  and  usually 
made  to  distil  |  ton  at  a  time ;  in 
some  cases  the  process  is  conducted 
continuously,  withaproperly'arnuiged 

feed. 

Enormous  quantities  of  glycerine 
are  run  to  waste  in  the  spent  lyes  of 
the  soapmaker.  One  ci  the  earliest 
attempts  to  extract  it  was  a  patent  tgr 
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H.  B^jmolda,  for  oonoentrnting  the  ;  to  purify  it.   So  &r  he  Cult  to  detect 

spent  lyes,  and  distilling  f>fr  tlie  gly-    anything  of  an  original  character  in 
cerine  nv  Huperheate<i  ntcam  between    thin  pn>cee<ling.     Instea<l,  however, 
380"  and  100''  F.  (193^°  to  204*°  C.)  ;    of    neutraiiuing  the  soap-lyes  with 
the  Urge  quantity  of  lodiiim  «uta,  es-   hydroehlorio  tm^  the  patentee  nu^ 
neeieUy  sodium  chloride,  wit  found,  |  uee  oerbonic  anhydride,  so  that  when 
however,  U)  1m?  an  almost  insuperable    evaporation  lias  lieen  carried  to25"B., 
difiiculty.    A  patent  w{«  taken  out  by    after   further  exposure   to  carbonic 
0.  Thomas,  W.  J.  Fuller,  and  S.  A.  ,  anhydride,    bicarlwnate    of  sodium 
King,  of  Breed  Phiin  Soap  Woiks,  i  (being  only  slightly  soluble  in  a  gly- 
Bristol,  by  which  process  the  first  bug-    cerine  jwjlution  of  salt)  is  pi-ecipitated 
cesnful  ppnluction  of  crude  glycerine    upon  cooling.    Another  mfxle  of  free- 
from  spent  soap-lyes  was  introduced    ing  his  crude  glycerine  from  salt  con* 
into  commerce,  and  eeveml  tons  per  i  nets  in  treating  it  with  essen  of 
week  are  now  manufactured.     The    hydroohloric  acid  of  22^^  B.,  or  in  the 
Bpeoificjition  aUitt'H  that  they  "  evapo-    form  of  ga«.    The  solubility  of  the 
rate  the  spent  or  {xirtially  spent  lyes  |  salt  is  said  to  be  thus  diminished,  and 
until  the  ooiling-poiut  of  tne  liquid  |  in  consequence  more  of  it  can  be  re« 
tufidfy  rises,  wfaMn  nearly  all  the  salts  |  moved.    The  excess  of  hydrochloric 
tliat  can  be  thrown  down  by  simple    acid  is  subsequently  got  rid  of  by  a 
e^'apo^ation  are  depo.sih'd  in  Ihv  i>:in.    current  of  air,  or  by  an  eJLOOai  of 


The  resulting  liquor  is  chietly  composed 
of  raw  or  impure  glycerine.  This  wc 
draw  off  into  a  second  pan,  and  boil  it 


plumbic  oxide. 
Benno,  JafiS,  and  Darmitaodter  «m* 

ploy  sulphate  instead  of  chloride  of 


witli   excess   of   fatty  acid,    which,  sfxlium  for  salting  out  the  soap.  Tliey 

readily  combining  with  some  of  the  then  neutralise  the  spent  lye,s  with 

lalto  in  solution,  separates  them  from  sulphuric  acid,  filter,  evaporate,  aud 

thA  liquor,  and  at  the  wme  time  re-  i  thus  get  only  milphate  of  sodium 


moves  from  it  the  fine  crystals  of  salt  nitcd.  They  sfiy  the  sulpliate  is  r©- 
fonne<l  during  this  opemtion.  After  moved  niore  ejk^ily  than  the  chloride, 
this  treatment,  we  skim  off  the  saponi- I  and  hence  the  value  of  ihis  method 
fied  fattv  matter,  allow  the  liquid  to  .  seems  to  turn  on  whether  the  inoreaaed 
oool,  and  filter  it  to  remove  tlie  gda-  |  ease  of  removing  the  salts  more  thu 
tinous,  albuminous,  and  other  impuri-  atones  for  the  increasetl  cost  of  mate- 
ties.  The  clear  liquid  may  then  be  rial  for  salting  out,  because  the  only 
refined,  distilled,  or  ooncentrated,  as  |  oompamhle  dmoulty  in  removing  the 


desired."  I  chloride  is  one  of  cost. 

A  study  of  the  various  patents  that  Geoi-ge  Payne  neutralises  the  lyes 
have  Ixicn  gninted  in  coiiTRH-tion  with  with  an  acid,  allows  ;iny  precipitate  to 
the  recovery  of  glycerine  is  thus  sum-  settle,  and  then  adds  a  10  per  cent, 
marised  by  Kingzett (by  weight)  solution  ot  tannin  or 

Constant  Vict4)r  Tlolus  neutralises  ,  tannic  acid,  until  albuminous  matter 
snap-lyes  with  hydrochloric  acid,  and  I  is  no  longer  precipitated.  The  filter^xi 
eva{Mirates  the  settled  liquor  till  it  hquor  is  concentrated  by  heated  air 
registen  82^  B.  Heated  air  is  then  {  or  superheated  steam,  or  direct  hy 
blown  through  to  remove  the  rest  of  fire.  He  thus  gets,  he  says,  a  crude 
the  water,  the  mhn  deposited  during  solution  of  glycerine  containing  alK>ut 
both  stji'^cH  InMug  fishcHl  out  and  10  per  cent,  suits,  which  may  l>e  uiore 
treated  in  a  turbine.  The  tinal  pro-  easily  refineil  tluui  any  other  crude 
duct  may  be  finished  by  dr3ring  in  I  glycerine.  In  connection  with  thia 
vcumo.  The  crude  glycerine  thus  '  patent,  Kingzettregard^t  as  pertinent 
obtaine<l  is  said  U)  contain  but  little  to  ask  whether  the  excess  of  tantiin 
salt,  but  the  exact  amount  is  not  iatttHluced  is  not  as  objectioualde  aa 
Stated.   It  may  be  distillfHl  in  order  '  the  matter  thereby  pamav9d» 
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C.  Thomas  and  A.  Domeier  ooooen- 
trate  the  lyes  and  add  an  excejw  of 
acid  until  there  is  present  alx)ut  1  to 
1^  per  cent,  free  acid.  Thia  is  to  de- 
oompoM  may  Map,  eliminite  rerinouB 
matters,  and  to  so  act  on  other  matters 
that,  when  neutralined  by  alkali  later 
ODj  they  are  precipitated.  After  this 
neutralisation  and  settlement,  the 
lyes  are  further  concentrated,  and  the 
crude  glycerine  is  extracted  with  about 
33  per  cent,  of  coal-tar  oil  or  petro- 
leum, or  biaulphide  of  carbon,  or 
•mylio  aloohi^  or  eihor,  or  otiiar 
menstruum  in  whidh  the  glycerine  is 
in8olu>)le,  in  order  to  remove  any 
soluble  matters  which  may  be  dis- 
agreeable to  the  smell  or  taste.  After 
oxtFBction,  the  glycerine  is  subjected 
to  hot  air  or  steam  in  order  to  get  rid 
of  traces  of  the  solvent  employed,  and 
may  then  be  used  for  commercial  pur- 
poMt,  or  farther  purified  by  dimlla- 
tion.  They  also  describe  an  appuatus 
de«i(^ed  for  the  concentration  of  thin 
lyes,  in  which  the  liquor  slowly  de- 
Kwnda  a  tower  fitted  with  altemately- 
Indinad  thelvis,  and  in  which  it  en- 
counters a  current  of  hot  air,  much  in 
the  same  manner  as  Leather  proposed 
to  make  bleaching-powder,  yiz.  by 
ciiinng  lime  to  encounter  an  ascending 
current  of  chlorine  gas  in  its  descent 
down  a  tower  fitted  with  a  conttnaous 
spiral  shelf. 

J.  Weineek  «voidi  the  me  of  both 
oUiiride  and  sulphate  of  sodium  in 
soapmaking  as  follows :  He  exposes 
fats  in  a  cylindrical  wrought-iron 
vessel,  fitted  with  a  stirring  gear,  and 
provided  with  a  jacket  whicli  is  filled 
with  hot  water.  At  113°  F.  (45*^  C), 
the  tallow  (when  that  fat  is  used) 
melts,  and  then  20  per  cent,  of  a  2 
per  cent,  solution  of  soap  at  the  same 
temperature  is  added  to  the  fate,  stir- 
ring meanwhile.  When  the  mass  is 
pei^ectly  emulsified,  caustic  lye  of 
the  same  temperature  is  added,  when 
well  mixed,  the  temperature  is  mised 
to  alwut  \9{°F.  (90® C),  and  the 
stirrer  in  kept  at  work  until  sapwnifuA- 
tiun  is  completed.  After  some  huui-H, 
the  ipent  lye  is  let  off,  and  rsgistera 


{  S^'tolO^B.  Openating  thus,  he  claims 

to  utilise  some  (du  inicul  hcjit  evolved 
in  the  action  of  the  lye  uyxm  the  emul- 
sified fats,  and  by  saponifying  the  fats 
I  in  this  globular  state  he  says  he  mvm 
I  fuel,  time,  labour,  cost  on  plant,  and, 
'  above  all,  obtains  lyes  free  from  any 
large  amount  of  salts.    But  even  in 
this  process,  assuming  it  works  other- 
wise satisfactorily,  it  would  appear 
that  the  alkaline  lye  inuht  l>e  neutra- 
lised with  an  acid  l-efore  concentration, 
I  otherwise  the  glycerine  would  suffer 
decomposition.    Perhaps  in  suoh  a 
case,    however,   carbonic  anhydride 
:  could  be  profitably  employed. 
I     Keviewing  these  various  specifica- 
>  ttons,  ue  oinereuii  nrooesses  ooaoiiuea 
therein  are  deaignea  to  eflbot  the  fol* 
lowing  objects  : — 

1.  To  remove  or  destroy  albuminous 
and  resinous  matters,  together  with 
any  residual  soap  oontainod  in  spent 
soap-lyes. 

2.  To  facilitate  the  removal  of  the 
salt,  either  by  eomloying  means  to 
diminish  the  solubility  of  chloride  of 
sodium,  in  cases  where  that  substance 
is  used,  or  to  substitute  for  it  another, 
which  may  bo  more  readily  and  profit- 
ably  removed. 

3.  To  economise  the  cost  of  ooneen* 
trating  the  purified  lyes  to  that  {X)int 
at  which  the  glycerine  may  Ixj  at  once 
employed  for  certain  purposes  in  its 
then  crude  oooditioii,  or  stiU  further 
purified  by  distillation. 

Kingzett   very     much  questions 
I  whether  the  alkali  utilised  by  the 
I  carbonic  anhydride  process  would  pay 
j  for  the  cost  oif  the  gas  neoessary  to  be 
employed,  except,  perhaps,  in  conjunc- 
tion with  Weineck's  prwess  ;  and  he 
equally  doubts  whether  the  cost  and 
trouble  of  inereasing  Uie  Insolubility 
of  dlloride  of  sotlium  in  glycerine 
liquors,  by  the  employment  of  hydro- 
chloric acid,  would  even  be  balanced 
by  the  efnet  produoed.  Speaking 
generally,  therefore,  and  after  givinga 
j  considemble  amount  of  practiavl  atten- 
tion tf>  this  subject,  the  swpumker  who 
wishes  to  recover  the  glycerine  from 
'  ^>ent  lyes  cannot  do  better  at  present. 
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it  would  appear  to  Kingzett,  than  pru- 
oaod  to  evaporate  the  water  from  the 
iMutmUMd  liquor  in  tJie  most  ecouonii- 
cal  manner  available,  with  the  dual 
object  of  potting  ri<1,  by  di'fx-wition  and 
crystaUination,  uf  as  much  iialts  as 
poMible,  and  of  preparing  the  orude 
gltfOarine  for  distillation,  and  Burely 
he  can  do  all  thia  without  tho  use 
or  infringement  of  any  patented  pro- 
ciMl'  indeed,  it  is  being  done  on  a 
large  acale.  But  thera  is  another  way 
of  dealing  with  the  production  of  gly- 
cerine almidy  known  and  practi.seil, 
and  which  will,  Kingzett  feeU  8ure,  be 
much  more  wide^  adopted  in  the 
oourse  of  time.  At  present  the  8oap- 
malcer  saponifies  neutral  fat;*  and  oils 
with  caustic  lye,  and  then,  at  an  cx- 
penriTtt  rate,  aeeka  to  floorer  the  gly- 
cerine left  in  the  lees ;  but,  theoretic- 
ally rtpe.'ikiii^,  he  would  Ikj  better 
adviKeil  to  decompose  the  fats  and 
oils,  in  the  first  place,  in  the  manner 
that  n  pnMstised  by  the  candlemaker, 
viz.  by  the  agency  of  superheated 
steam,  with  or  without  the  ansiHtancc 
of  sulphuric  acid  or  lime,  using  the 
latty  adds  for  saponifioation  with 
alkali,  and  obtaining  comparatiTdy 
pure  glycerine  in  this  <lirect  manner. 
The  pnwticil  objection  to  tliia  pro- 
cedure is  tliat  the  existing  plant  of* 
•oapmakers  is  not  adapted  to  the  pro- 
cess, and  moreover,  they  cannot  pro- 
duce such  good -coloured  H<viprt  from 
the  fatty  acids  as  rc«iult  from  the 
direct  saponification  ot  fats.  But  tliis 
is  largely  a  senUmental  objection,  the 
Boap  Ikmhi^  really  equal  in  (prvlity,  and, 
so  far  as  tho  objection  is  sound,  King- 
sett  is  confident  that  at  the  right  time 
it  will  be  overcome.  (*  Jl.  Soc.  Chem. 
Ind.') 

It  m!\y  be  remarked  that  CIoIuk'b 
process  lias  been  in  successful  operation 
for  some  time  at  his  works  at  Billan- 
oouit,  near  Paris,  while  additional 
works  liave  been  erec  te<l  at  Marseilles, 
Runcorn,  and  (ilasgow. 

In  an  article  in  the  '  Seifcn-fabricant ' 
Fleming  pointed  out  that  lyes  contain 
between  0"92  and  7*8  per  cent,  of  gly- 
cerine.   Before  being  able  to  recover 


the  latter,  it  is  neresaary  to  remove 
the  sodium  chloride,  which  is  best 
done  by  osmosis.    Tlie  lyes  are  fint 
evaporate<l  by  8t«am  until  the  liquor 
contains  at  least  20  per  cent,  of  gly- 
cerine.   It  is  then  neutralised  wiih 
sulbhurie  acid.   The  quantity  of  the 
aoid  required  varies  much,  a^  the 
liquors  contain  from  19  to  19  9  per 
cent,  of  sodium  carbonate.  Where 
soda  ash  has  been  used  instead  of 
so<lium  chloride  for  the  purpose  of 
Malting  out,  im  much  as  31  j)er  cent,  of 
alkali  has  been  found  in  the  lye  after 
evaporation.    It  is  advisable  tu  use  a 
slight  excess  of  sulphuric  sdd,  afker^ 
wards  to  let  the  liquors  stand  to 
cryntallise,  and  then  to  neutralise  them 
with  lime  ;  after  settling,  they  are 
further  eva|Miimted.  They  shoola  now 
contain  no  less  than  40  per  cent,  of 
glycerine,  })ut  may  cont^iin  as  much  as 
66  per  cent.    The  specitic  Knivity  is 
about  1-28  ;  the  ashes  about  13  to  16 
per  cent.   At  this  stsge  the  cost  of 
1  lb.  of  glycerine  is  about  The 
liquor  is  now  rea<ly  for  osmosis,  by 
which  process  the  ashes  it  contains  are 
SO  fur  reduced  that  after  further  evft- 
poration  it  can  be  distilled  either  by 
itself  or  with  crude  glycerine  from 
stearine  works.    The  h»«s  on  distillini; 
is  small,  and  the  product  pure  enough 
for  dynunite  works.  When  evapcnted 
to  1  *  26  specific  gravity,  and  therefore 
free  from  water,  it  contains  no  wxliuni 
clUoride.    The  lyes  do  not  attack  the 
parchment  paper,  as  they  contain  no 
lime  compounds,  the  paper  having  been 
found  in  go<xl  conditioTi  after  6  months' 
usjige.    The  jiatentee  calculates  the 
cost  of  1  lb.  of  60  per  cent,  glycerine 
at2|<l.   The  water  of  osmosis  oontetne 
a  considerable  quantity  of  glycerine. 
In  (me  experiment,  1 100  lb.  of  the 
water  gave  23  lb.  liquor,  containing 
16  lb.  {^yoerine,  at  a  cost  of  about  2f<i. 
])cr  lb.   This  priMluct,  contaminated 
with  salt,  and  therefore  not  jis  pure  as 
that  obtained  iti  stearine  works,  was 
still  found  as  pure  a^  a  common  Dutch 
glycerine  of  63  percent,  which  cost  Is. 
per  lb.    In  the  patentee's  opinion,  the 
proposal  of  using  only  fatty  scids  in 
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soapmaking,  and  of  deoomposing  the 
hU  for  that  purpoM  in  an  autoclave, 

proinirffs  but  little  success. 

In  a  HubHe(]uent  pHlent,  Fleming? 
obviatcii  the  diQusion  of  the  glyceriue 
replacing  the  ordinary  parchment 
paper  bj  a  guttapercha  membrane, 
which  is  proof  agi^nat  the  paMage  of 
glycerine. 

0*FlHTeIl  evaporatfli  the  loap  lyes 
to  the  saturation  point  of  sodium  chlo- 
ride, and  use.-?  it  again  to  precipitate 
fresh  Boap.  This  is  repeated  till  the 
lye  is  very  rich  in  glycerine.  The 
•oliition  it  neit  evaporated  tiU  all  the 
salt  cryttaUieeB  out,  and  is  then  dis- 
tilled in  vacuo,  with  a  steam  jet  at 
about  392°  F.  (200°  C).  The  diatU- 
late  is  heated  a  aeoood  tlma  with  low 
surfiMse-heat  only,  to  wpamte  the  water 
as  steam. 

Dr.  Veniman  separates  a  large  per- 
centage of  the  salts  in  soap-lyes  by 
simply  boiling  down  the  soap-lye  and 
raking  out  the  salts  as  they  become 
insoluble  ;  ho  then  allown  the  concen- 
trated sulutiuu  to  cool,  after  which 
carbonic  acid  gas  is  paaaed  throogh  it 
until  the  whole  of  the  carVx>natc  and 
cnuHtic  soda  is  converted  into  bicar- 
bonate of  soda,  which  is  much  less 
soluble  in  glycerine  than  either  the 
carbonate  of  soda  or  the  caustic  soda, 
and  may  readily  Ix;  reniove<l  by  filtra- 
tion or  other  convenient  means.  The 
liquid  from  which  the  bicarlx>nate  of 
■oda  has  been  removed  is  rich  in  gly- 
cerine, but  it  8till   retains  Hcnflible 
quantities  of  chloride  of  sodium  and 
other  salts,  the  presence  of  which  may 
act  injuriously  in   the  stthsequent 
application  of  the  glycerine  to  certain 
pur|M>sos.    These  Halts  the  patentee  i 
sepanitert  l>y  .subniittini?  the  liquid,  ' 
either  hot  or  cold,  to  the  process  of 
oamoeiB  in  an  apparatus  known  m  the 
**osmogene,"  such  as  is  used  in  the 
separation  of  saline  compoundH  from 
Bolutums  of  beet-root  sugar  ;  by  tliin 
process  nearly  all  the  saite  are  sepa-  i 
rated  from  the  glycerine  -,  but  as  the 
hitter  becomes  dilutecl  with  water,  it  [ 
is  concentrate<l  by  evH(K)iiitii>n,  when  i 
it  will  be  ready  for  the  market  as  i 


crude  glycerine.  Instead  of  com- 
mencing the  treatment  by  boiling  down 
the  lye,  carl)onic  acid  ga«  may  be  itti^«<*d 
through  the  orij^'iDal  soap-lye,  or,  if  pre- 
ferred, the  use  uf  carbonic  acid  gas  may 
be  dispensed  with ;  but  the  patentee 
finds  the  most  convenient  and  econo- 
mical way  is  to  first  reduce  the  }>ulk  of 
the  liquid  by  boiling  down,  so  as  to  sepa- 
rate large  quaatitMS  of  the  suits,  and 
then  to  treat  the  liquid  with  carbonic 
acid  ;  the  8ul)sequont  trejitment  in 
the  osmogene  is  es«ential  in  all  ca^es. 
This  osmogene  is  a  moditicatiou  of 
Qiaham's  dOalyser,  and  consists  of  40 
or  more  cells  formed  by  dieets  of 
parchment  pafjcr  laid  Hat  and  con- 
nected at  the  edges  all  round,  the  space 
between  each  pdr  of  sheets  being  fully 
}  in.  Each  .sheet  is  8upportc<l  by  a 
cross  piece  of  wood  and  a  network  of 
string,  and  the  whole  aff'air  is  al)out 
4  ft.  long  by  3  ft.  high.  Water  is 
sent  through  alternate  spaces,  and  the 
sulistance  from  which  the  salts  are  to 
be  extracted  throufrh  the  others,  the 
water  by  osmosis  carrying  oil'  the  salts 
and  leaving  a  small  quantity  of  itself 
in  tlie  glycerine  or  other  substance. 

F.  H.  T.  Allen's  process  is  a«  fol- 
lows :  First,  if  necessjirj',  he  neutra- 
lises the  sdap-Iye  with  any  ordinaiy 
mineral  acid,  and  agitates ;  after 
settlinj?,  he  adds  a  solution  of  alum, 
or  solid  chloride  of  lime  (bleaching- 
powder),  or  crude  pyroligneous  acid, 
and  stirs  thoroughly ;  or  evaporates 
to  nejirly  salting  point,  before  adding 
any  of  the  substances  named  above. 
He  allows  the  prefijutate  to  fall, 
leaving  a  clear  liquor,and  after  settling, 
draws  off  the  clear  upper  liquor,  aikl 
evaporates  to  concentmtion  in  p:ins  (iji 
which  th'"  li«\at  is  only  applictl  at  the 
sidett).  1^'iimlly,  he  distils  this  liquor 
in  a  glycerine  retmt,  having  a  current 
of  superheated  steam  within,  and  pro- 
vide<1  witli  an  exit  pipe  at  the  lH»tt<>ni, 
which  cai'ries  oti'  the  precipitated  salt 
as  it  accumulates. 

J.  P.  Battershall  heats  the  li(]uors 
witlj  steam,  neutmlises  with  sulphuric 
acid,  and  concentrates  to  their  ori- 
ginal bulk.    A  slight  excess  of  acid  is 
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added,  if  necesAary,  to  se{mrate  the 
rosin  and  fjit.  ( ';ul><>ii;ite  of  liino  is 
then  added  to  again  neutralise  the 
liquor  ;  tbo  latter  is  cooled,  and  the 
liquor  aepeimted  from  the  cr3r8tallised 
Baits  in  a  centrifuc^l  machine.  The 
liquid  is  then  distiller  I  Ui  purify  the 
glyceriue  from  the  reaiduiil  salts.  Al- 
om]»  eea  be  need  initeed  of  distiUft- 
tion,  tlic  precipitated  salts  (insoluble 
in  alcohol),  filU^rcd  or  fiHlit^d  out,  and 
tiie  glycerine  and  alcohol  scjxkrated  by 
diatfllAtion.  The  crude  glyoerinooMi 
then  be  deoolorind  bj  filtering  through 
bone-black, 

Al  t ho ug  h  8 >'ap<  I n  1 1 i  <  •  n  an  d  ( 1  i H t  i  1  lation 
are  the  usual  methods  uf  purifying 
glyoerlne,  thoaetionof  ooM  upon  mora 
or  less  dilute  glycerine  is  sometimes 
employed  in  conjunction  with  them. 
When  an  aqueous  solution  of  glycerine 
partially  freezes,  tho  firoMn  mais  con- 
tains more  mvler  thm  the  remaining 
liquid  ;  henoe  some  amount  of  concen- 
tration may  be  thus  effected.  The 
following  table  gives  the  freeziug- 
pointt  of  suoh  mixtures 


QlyMrine, 
ptremt. 


10 
20 
80 
40 
60 
60 
70 
80 
90 
94 


bp.  ar. 


1-024 

1-or.i 

1076 


1' 

1 

1 

1 

1 

1 


106 

127 

ir.o 

179 
220 
232 


Freeze*. 


1*341 


-  IOC. 

-  20-6 

-  6'' 

-  IT''  ^ 

-  81*>*S 

Below 

-  36°  C. 


Another  authority  givea : — 




qk.fr. 

sp.gr. 

- 

Oljcsriiie  .  . 
MeMofinlnl  . 

•Pal  ijpc. 

1 

14«»  l». 

18?  C. 

I5°B, 
21®  C. 

Some  glycerineaent  in  tmcans  from 
Germany  to  England  froae  into  pea- 


aised  octahedral  crystals  ;  these  while 
melting  hml  a  constant  temperature  of 
45"  F.  (7-2°  C),  but  would  not  freeie. 
again  even  mm  cooled  to  0°F. 
(— IS^'C).     According  to  Werner, 
commercial  plycerine  will  freeze  more 
ravdily  if  chlorine  gas  Ik;  passed  into 
it.    In  purifying  glj'cerine  by  cold,  the 
whole  mMi  ii  cooled  to  neerfy  82^  P. 
(0^  C),  and  some  crystals  of  solid 
glycerine  are  added  ;  almost  the  whole 
mass  solidifies  on  agitation,  and  a  cen- 
Irilugal  ii  used  to  Mpamte  the  aolid 
from  the  ]l<^uid  parts .    Treated  in  this 
way,  glycerine  at  28"^  B.  yields  cryitiUe 
which,  when  melte<l,  are  30'8^B. 

Properties. — Pure  glycerine  is  a 
▼iaoid,  colourless,  and  tnuMpaieai 
liauid,  with  an  intensely  sweet  taste, 
sol ul lie  in  water  in  all  proportions,  in 
alcoliol,  chloroform,  and  carbon  bisul* 
phide,  but  not  in  ether ;  its  sp.  gr.  ie 
1-267  ;  itiolidifleiet  -82»F.  (-iCfi 
C.)  to  an  amorphous  mass.  When 
distilled,  it  decomposer),  unless  steam 
be  present,  henoe  its  boiling-point 
cannot  be  accurately  determined  at 
atmospheric  pressure.    Acconling  to 
Bolas,  at  12' 5  mm.  presRun^  it  IkilIs  at 
355"F.  (179 -5^0.),  and  at  50  mm.  at 
410<*F.  (210<^.);  wfaOe  Heminger 
gives  854''  F.  (179*>C.)  ae  iti  boiling, 
pohit  under  20  mm. 

It  burns  with  a  clear  flame  like  oil, 
if  thera  be  free  access  of  air  and  a  high 
temperature  for  kindling  it. 

Adulterants. — Commercial  ply. 
cerine  is  liable  t^)  cont.iin  various  im- 
purities,  arising  from  its  mode  of  pare- 
pamtion ;  also  certain  adultera&tB,  of 
which  cane-siigar  and  glucose  are  the 
chief.    Qlucoee  may  l)o  detecteil  >>y 
the  brown  colour  formed  when  the 
suspected  glycerine  is  boiled  with 
caustic  soda  ;  cane-sugar  is  shoMm  bj 
its  deposition  when  the  glycerine  is 
agitated   with  chloroform,  or,  more 
certainly,  by  a  polarising  saccharimet«r, 
since  glycerine  has  no  rotatoiy  aotkm 
on  the  plane  of  polarisation.    TomI  is 
detected  by  sulphuretted  hydrogen  ; 
lime,  by  tiie  addition  of  alcohol  aod 
aul{>huric  add,  a  white  preoipitttt<e  of 
calciumsulphate  being  formed ;  but^iie 
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and  formio  aods,  by  th«  duuveieristio 

smell  of  their  ethers,  produoed  by 
)M)ilinf^  the  Huapected  glycerine  with 
alcohol  and  Btroug  sulphuric  acid ; 
oaodio  Mid  hf  tlM  Mdition  of  eakiuin 
chloride  and  ammonia ;  sodium  clUoride 
by  the  addition  of  silver  nitrate, 
which  should  give  no  precipitate  with 
pure  glrcerine  after  24  hours' standing. 
A  ro^i  and  readj  teat  lor  impmitiea 
generally  is  to  agitate  the  glycerine 
with  an  equal  bulk  of  chlortjfonn, 
when  they  ooUect  in  the  intermediate 
layer. 

Under  the  title  of  **  Adulteratloii  of 

Glycerine  "  F.  Jean  contributes  an 
article  to  the  '  Journal  de  Pharmacie 
d'AIsace- Lorraine,'  in  which  he  con- 
■idm  not  merely  adulterationa  inten- 
tiooaUj  *dded,  but  impurities  due  to 
carelessnesa  in  its  manufacture  or 
purification.  Among  them  are  oxide 
of  lead,  lime,  and  butyric  aoid.  9V«nch 
perfumers  and  manufacturers  of  ooe- 
meticB  test  their  glycerine  with  nitrate 
of  rtilver.  If  no  turbidity  or  change  of 
colour  takes  place  in  24  hours  it  iacon- 
aidered  good.  The  chloroform  teet  for 
glycerine  consists  in  mixing  equal 
volumen  of  chlomfortn  imd  glycerine, 
shaking  thorouglily  and  then  letting  j 
them  ftand.  The  upper  atratum  is  ! 
pure  glycerine,  while  the  lower  one  is  I 
rlilorofomi  containing  all  tlic  impuri-  ! 
ticH.  If  t  here  were  no  impurities  in  the 
glycerine,  the  chloroform  remains  un- 
changed, otherNvise  there  will  l>e  a 
turbid  layer  ju«t  Iwneath  the  glycerine. 
On  ailding  a  few  <ln)p8  of  dihitc  sul- 
plmric  iicid  to  a  mixture  of  equal  yarta 
of  glycerine  and  dietiUed  water,  and  | 
then  a  little  alcohol,  the  ]>re8ence  of 
lime  or  loml  will  Ik'  f*!i<)\vn  by  a  white 
precipitate.  The  latter  is  reoi^gauised 
by  sulphydric  add,  which  turns  the 
preciiNtate  black.  Butyric  acid  ie 
dctf^'tjnl  l>y  mixing  the  ^rlyccrine  with 
aV)H(»lute  alcohol  and  sulpliuric  acid  of 
66  B.  Ou  gently  heiitiug  the  mixture 
the  butyric  ether  ie  eaouy  recognieed 
by  its  agreeable  odour.  Formic  and 
f>xalic  acids  are  alf<o  foiiinl  in  irlyccrine 
impurities  which  are  of  special  imjtort* 
anoe  to  phamweiata.  They  are  de- 


tected  aa  foUowa :  Equal  Tolumea  of 

glycerine  and  sulphuric  acid,  sp.  gr. 
1  •  8;},  are  mixed  together.  Pure  gly- 
cerine dues  not  give  o£f  any  carbonic 
oxide  gas,  but  if  either  of  the  adde 
mentioned  is  present,  an  evolution  of 
tliat  gas  will  Ije  observed.  To  decide 
whether  lx>th  acids  are  present,  and  if 
not  which  one,  some  alcohol  of  40^  B. 
and  one  drop  of  aulphurie  add  are 
added,  and  then  gently  heated.  For- 
mic acid  (used  in  making  essence  of 
feachea)  will  be  recognised  at  onoe  fay 
ita  charecterietic  odour,  and  provee  the 
piMouce  uf  formic  acid.  To  another 
sample  of  the  glycerine  atld  a  little 
solution  of  chloride  of  calcium  (free 
from  carbonate),  when  it  will  give  a 
predpitate  of  oxalate  of  lime,  if  oxalic 
acid  IS  present.  Sugar,  glucose,  dex- 
trine, and  gum  are  often  useti  as  inten- 
tional adulterations  of  glycerine,  and 
are  teeted  for  eo  foUowa :  The  glycer- 
ine  is  mixed  with  150  or  200  drops  dis- 
tilletl  water,  and  ^  gr.  molyl^late  of 
ammonia  is  added,  and  one  drop  of 
pure  nitric  add.  It  is  boiled  alMut 
30  eeconda.  If  augar  or  dextrine  ia 
present,  tlie  mixture  will  be  blue. 
Glycerine  ui lu]t<'nit<.Hl  with  loaf  sugar 
or  syrup  acquires  a  brownish  black 
colour  when  boiled  with  sulphuric  add. 
Glucose  is  detected  by  boilmg  it  with 
CJiustic  sfxla,  whicli  tunis  it  brown. 
If  detected  quaUtativuly,  the  quantity 
may  be  estimated  by'  the  following 
method :  6  grm.  glycerine  are  weighed 
out  and  mi.xed  with  .''»  c.c.  di.-ttilled 
water.  It  is  lx)ile«I  in  a  little  tia.sk, 
with  Barrcswil's  alkahne  solution  of 
tartrate  of  copper.  The  suboxide  of 
copper  is  precipitated,  and  the  ])re(  ipi- 
tate  is  dissolve*!  again  in  hydnjcliloric 
add.  An  excess  of  ammonia  is  added, 
and  it  Is  poured  into  a  Tessel  contain- 
ing an  excess  of  nitrate  of  silver.  A 
precipitate  of  metallic  silver  i^  fonnotl 
an<l  tiltere<l  out.  It  is  wjkxhed  with 
warm  water  and  ammonia,  calcin^  at 
a  red  heat,  and  weighed ;  109^6  parts 
raetallic  (diver  represent  100  of  glucose. 
If  cane  sugar  or  dextrine  is  found,  it 
is  boiled  for  A  hour  with  acidified  water 
to  convert  these  substanoos  into  ^u* 
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If  none  of  tlie§e  impurities  i« 

present,  the  amount  of  water  is  found 
by  Vogel's  well-known  melluKl. 

Dr.  Odiing  inentioiiH  the  curious 
iMt  thst  hydrocyanic  (prumio)  soid  is 
Ml  excellent  tent  for  the  purity  of 
jjlycerine,  the  BH;,'htost  admixture  of 
any  foreipi^  Hul>Htsince  cnusinj^  the 
glycerine  t«  turn  yellow  in  a  short 
tame,  if  »  little  h jdrocyuiio  soid  be 
stirred  into  the  liquid. 

Use  as  Solvent.— Ace. )nHiig  to 
Klever,  100  parts  glycerine  will  diii- 
solve : — 
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AH 
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uv 

„   benaoic  .    .  10 

Ml  AV 

Ml 

borsoio  ... 

10- 

00 

oxalio     •    .  . 

uu 

„    taimio    .    .  . 

•  Ov 

on 

Alum  

4V 

AA 

Ammonia  osrbonste  . 

ninrtate 

20' 

Vw 

Antimony  tartrate 

o 

CA 

Atropine  .... 

3' 
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00 
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Iron  lactate    .  . 
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sulphate .    .  . 
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1 
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00 
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.  7 

60 
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.  27' 

00 

, ,  anieniate 

.  60 

00 
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3 
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and  iron  tartrate 

8 

00 
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00 
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00 
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00 
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00 
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.  20' 

00 
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.  60 

00 
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s- 

00 
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00 
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0- 

20 

Sulphur  .... 

0' 

10 

Stiyohnine    .  . 

„  nitrate 
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Zinc  chloride  .  . 
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n 
tt 


400 

0-  25 
22-40 

1-  00 
50  00 
40-00 
35  00 


Olycerine  is  psrtiDulariy  valuable  as  a 

solvtMit  for  pu"i-''*TT»hir,  n«  also  in  past^?. 
(ilue,  by  continued  digcHtion,  is  soluble 
in  glycerine,  gelaUniaing  on  cooling. 
Glyomne  di^nolves  aniline  violel,  i£. 
ssarine,  and  alcoholic  madder  ex t met. 
A  Hf»hition  of  aiiilino  colour  in  glycerine 
is  often  UAcd  for  Hlamping  with  rubber 
hand  stamps.   Glyoerine  is  employed 
to  extract  the  perfume  from  flowen* 
and    the  aromatic    yinnriple  of  rtnl 
peppeni.  Sulpliate  of  quinine  diisaolvo-^ 
m  10  parts  glycerine  when  hot,  but 
when  oold  8epa^it<^>4  in  elots,  whieh, 
when  tritumtetl  with  the  Hiipf^riiatant 
li(jui«l,  gives  it  the  connistence  of  a 
cerate,  very  uaeful  for  frictions  and 
embrooations.    Warm  glycerine  (50 
parts)  will  hold  in  solution  when  oold 
1  of  Halicylic  acid  ;  300  parts  water 
ma^  be  added  without  causing  {K^ecipt- 
tation. 

Use  ixi  Textile  Manufaetiire, 

(tl^  corine  is  dnily  becoming  of  gronter 
importance  to  the  textile  nmnufacturer. 
Ab  a  lubricant  of  inacluuery  it  is  iu> 
valuable  and  in  many  instances  prefer- 
able to  oil  or  greases,  esf)ecii\Ily  where 
suoh  machinery  is  exposed  to  the  action 
of  tlic  air  or  great  aiterations  of  tcm- 
{leraturs  ;  it  neither  thickens,  freezes, 
nor  gets  Fsndd,  thus  keepinjj;  tiM 
ruMiintr  partf  constantly  lubricated, 
wiiich  cannot  lie  done  hy  sub.stAncea 
wliich  desiccate  and  retiiin  the  dust 
flying  about  in  the  air,  thus  clog^ng 
the  bearings.     For  lubricating  pur- 
{xiMCH,  the  pure  glycerine  may  Vm?  iiiixoil 
with  half  it8  quantity  of  olive-oil. 
Glycerine  does  not  attack  metals  like 
many  oilB  which  have  been  treated  with 

acids. 

Glycerine  is  not  of  inferior  inii^^rt- 
ance  in  weaving ;  by  iU  u»e  tli©  gixe 
will  nerer  tend  to  smell  badly,  and  » 
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hud'loom  wMTor  may  muk  at  all 

times,  either  with  an  open  window  or 
with  a  large  fin?  in  bis  nxim  ;  his  yam 
will  always  be  iu  a  good  couditiou,  uud 
not  become  hrittle,  nor  ynSL  cloth  rised 
with  a  cotupound  contjiinin^  ^b'^'^r^"® 
ever  inihlew  or  rot  ;  and  the  f(»l lowing 
mixture  is  therefore  recommended  for 
tliid  size,  viz.  10  lb.  farina,  24  lb. 
glycerine  of  28^ B.,  2  lb.  milphate  of 
alumina  and  6  qt.  water. 

Glycerine  is  not  only  a  gootl  Bolvent 
fur  aniline  colours,  but  it  tends  like- 
wiie  to  piqwi've  lor  »  long  time  the 
oompositions  of  nlbu^en,  of  casein, 
and  solutions  of  gumu8C<l  in  tiiiii^hing  ; 
it  keeps  them  in  a  liquid  state,  and 
prevents  them  from  putrefying  thi-ough 
its  antiseptic  qualitue. 

It  is  also  of  grejit  use  for  printing 
woollen  or  worsted  goiKlH,  l)ccuut<e  the 
colours  printed  with  it  are  thus,  before 
tbe  etuMninc,  kept  in  a  humid  state, 
while  in  OOtton  printing  it  accelerates 
and  favours  the  oxidisation  of  the  mor- 
dants before  the  dyeing.    In  general, 
lor  finishing  colours  and  mordants, 
8  oz.  suffice  for  1  gal.    For  dyeing, 
printing,  and  finishing,  it  is  not  neces- 
sary tliat  the  glycerine  be  perfectly 
white,  for  when  of  a  pale  yellow  it  will 
give  the  seme  retnlte,  while  its  price  will 
be  much  lower.    Only  for  very  delicate 
colours,  such  as  ultramarine  and  others, 
it  is  advisable  to  take  purihed  glycerine. 
Glyoerine  of  96^  to  S8^B.  suflloes, 
wlwn  exempt  from  aoid  or  alkali — i.e. 
when  it  turns  litmus  paper  neither  red 
nor  blue  ;  glycerine  of  30°  is  seldom 
used.    It  must  not  contain  any  lime, 
if  itk  to  beusedloroolottn.   To  test 
it  for  this,  a  little  of  the  suspected 
glycerine  should  )yc  poured  into  a  test- 
tube,  then  mixed  with  half  its  quan- 
tity of  water,  and  a  lew  drops  of  a  so- 
lution of  ozidic  acid  is  added.    If  the 
solution  contains  lime,  it  is  clearly 
showrn  by  the  wliite  precipitate  which 
will  deposit  after  a  little  rest. 

Glyoerine  is  sometimes  adultemted 
with  grape  sugar,  common  syrup,  or 
similar  substances,  especially  when  it 
has  not  been  purified,  and  is  sUli  of  a 
brownish  oolottr ;  it  loses  in  suob  a 


esse  a  good  deal  of  its  aroma,  but  re- 
tains its  moderate  degree  of  fluidity, 

and  the  buyer  is  easily  deceived. 
In  Dresden,  glycerine  is  generally 
I  used  in  plaoe  of  water  in  gss-meters ; 
after  it  has  been  so  used  for  some 
years  it  becomes  foul  smd  reijuires 
.  purification.  The  fluid  is  first  heated 
for  12  hours  to  122°  to  146°  F.  (50°  to 
W>  C),  and  next  to  266<>  to  302<'  F. 
(130°  to  150°  C),  in  order  to  eliminate 
water,  ammoniacal  comixmnds,  and 
other  volatile  impurities  ;  the  glycerine 
is  next  filtered  over  granulated  animal 
charcoal.  Some  800  to  400  cwt.  of 
f^lycerinc  are  annually  purified  in  this 
manner  at  Dresden.  It  is  said  that 
the  cloudiness  produced  on  glass  by 
water  in  a  vaporous  state  (dew,  breath, 
steam),  may  l»e  j)rc vented  by  wiping 
the  surfivce  with  a  nig  mointene<l  with 
glyoerine.  Glycerine  coloured  with 
amUne  hu  been  used  in  barometer 
tubes  at  Kew. 

Glycerine  Jelly.— (a)  12  oz.  pure 
glycerine ;  8  oz.  white  soap ;  6  lb. 
bleached  almond  oil  (in  eoila  weather 
8  Ibb  will  be  necessary) ;  2  dr.  oil  of 
thyme  ;  4  dr.  oil  of  bergamot  ;  1  dr. 
oil  of  rosea.  Work  the  sofip  and  gly- 
cerine together  iu  a  mortar,  tlien  gradu- 
ally add  the  oils  and  work  untO  the 
massis  well  incorporatei.1.  This  makes 
a  soluble,  transparent  jelly  for  the 
toilet  table. 

(6)  6  fl.  OB.  of  glycerine  ;  8  os. 
Nelson's  refined  gelatine  ;  12  fl.  dr.  of 
solution  of  camphor  in  90  per  cent. 
alc(jliol  ;  16  drojvs  oil  of  cloves  ;  egg 
albumen.  Let  ihe  gelatine  soak  in 
soft  water  for  a  n^t,then  pour  off 
whatever  wato"  remains.  Put  in 
softened  gelatine  in  a  double  siiuccpfm 
or  into  a  |)an  which  can  stand  in  a 
vessel  of  boiling  water  (like  a  glue  pot), 
and  when  the  gelatine  is  quite  liquid 
take  it  from  the  heat  and  let  it  cotil 
to  about  130"^,  or  as  cool  as  it  can  be 
without  beginning  to  set.  Now  clarify 
it  as  follows  :  Add  to  it  a  good  dessert 
spoonful  of  well -beaten  white  of  egg, 
I  raise  quickly  to  the  )x>il.  and  IkiII  for 
I  about  t)  to  8  minutes.  Take  from  the 
I  firesnd  stand  in  a  wsrm  place  (to  keep 
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fluid)  for  ft  quarter  of  ftn  hour.  Now 

filter  through  flannel  and  the  fluid 
should  come  thn>ugh  olrar  an<l  brit^ht. 
If  not,  then  add  mure  wiiite  of  egg  and 
boQ  up,  let  ttftiid  and  filter  again,  as 
the  Altered  fluid  ihould  be  qui  te  bright. 
TiCt  the  ina.H8  cool  until  nearly  about 
to  set,  then  mix  the  oil  of  cIovcm  in 
the  camphorated  alcohol,  add  this  to 
the  glycerine  then  add  to  the  geJatine, 
and  well  mix.  The  mixture  nliould 
be  poured  into  bolliee  or  jan  before  it 
aete. 


Grinding  Metals. 

Ih  presenting  the  following  results  of 

experience  with  surface  l^^nding,  I  do 
not  cliiiin  to  j>»int  out  the  way  to  ob- 
t*kiu  absolute  accuracy,  but  am  con- 
fident that  the  hints  here  given  will 
be  of  use  to  many  in  the  efibrt  to 
reduce  the  error  limit.  He«t  results 
are  to  ]ni  ol>tHiued  only  by  the  exercifle 
of  good  judgment  on  the  part  of  the 
operator,  as  a  "  sense  "  is  one  of  the 
qualificatiouH  for  the  work. 

I  believe  tlmt  much  <»f  the  trouble 
experienceil  with  griutling  uuichineH  in 
due  to  the  use  of  unsuitable  abraaiTe 


•  wheels,  and  to  ft  derire  to  fSoroe  the 

I  wheel  lieyond  its  limit.  It  is  also 
wt'll  to  U'Ar  in  miml  that  tlie  size  of 
^  the  wheel  bears  an  important  relation 
I  to  the  suMjessful  remoTal  of  stock, 
I  and  that  heating  ii*  not  necessarily 
liarmf  ul  to  the  woric  if  it  is  diatriboted 
,  evenly. 

In  doing  precision  surface  grinding, 
every  operator  hae  doubtleaa  run  up 

against  the  following  difHcultiee.  In 
grinding  wrought  metal  (ej<pecially 
machiueiy  steel),  difficulty  is  oiteu 
experienoM  by  tiw  woriL  showing  a 
convex  surface  even  after  a  very  light 
cut  has  been  tJiken.  Sometimes  when 
using  the  same  wheel  on  the  same 
work,  the  latter  will  show  a  concave 
surfiMse.  A  chattery  surface  ia  *  vary 
common  trouble  experienced.  In 
starting  a  light  finish  cut,  it  sometimes 
happens  tliata  cut  0*001  in.  deep  will 
run  out  after  ft  few  itrolni. 

talking  up,  firsts  the  oaaaof  the  con. 
vex  surface,  the  operator  wouUl  Vie 
apt  to  jump  at  the  conclusion  tliat  the 
trouble  is  due  to  absence  of  water  on 
the  work,  or  that  a  sUain  had  bean 
relieve«l  in  tlie  work  by  the  cut.  If 
the  emery  wheel  l>e  carefully  exam- 
ined, it  will  be  found  probably  ttxat  it 
is  more  or  less  filled  up  with  parti^«ft 
of  the  metal,  and  that  these  particles 
have  in  a  measure  transfonnc*!  the 
wheel  into  a  friction  disc,  the  particles 
of  metal  rubbing  down  the  Buififtce  of 
the  work,  fbmung  a  crust  with  mn 
etfect  like  peenini?  to  ntretch  the  stir- 
face  and  CiiUise  it  to  l>ecome  convex. 

Now,  in  the  second  case,  whei^  the 
reverse  happens,  there  is  ft  aeamixig 
pjinwlox.  The  ex[)lanation  is  tluat  the 
wheel  hjUH  l»een  forcc<l  to  cut  V»evoiu1 
its  limit,  and  that  a  good  dcsal  of  hcAt 
has  been  generated,  causing  suddeu 
ex|iftn8ion  of  the  work  immediately 
under  the  wheel  where  it  is  labuiirizig 
the  hardest.  This,  of  course,  cauetes 
the  wheel  to  cut  deeper  at  this  point. 
As  the  wheel  has  gained  added  momon- 
tum  at  the  starting  end  of  the  work, 
it  enters  on  itatejicli  end  without  much 
heiit.  When  il  is  well  ijito  the  iiiid^t 
c»f  its  cut,  there  is  ft  ouhuiiuitiou  of 
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heat,  the  woric  undergoes  a  temporary  j 
expMllion,  and  the  wheel  cuts  deeper,  i 

The  renietly  in  the  firnt  cnae  i»  to 
use  u  softer  wheel,  taking  light  cuts, 
with  coartie  feed.  lu  the  secoud  caae,  I 
do  not  tiy  to  force  the  grinding  wheel  | 
beyond  its  limit,  or  if  you  must  use 
the  grinder  as  a  Ktocking-out  machine, 
you  must  employ  the  freest  cutting 
wheel  obtainaiue.  | 

Chattery  work  ia  due  to  several  ^ 
causeH,  any  one  of  which  will  cause  the 
trouble.    First,  a  poor  cutting  wheel, 
second,  an  oTerworked  wheel,  and 
third,  a  machine  lacking  in  rigidity. 
AIro  8lack  in  the  spindle  will  tend  to 
encounige   vibration.      An  entirely 
smooth  surface  is  difficult  to  obtain 
with  grinding  machines,  or,  indeed,  < 
with  any  machine  ;  but  a  close  i^^vozi-  1 
mation  can  be  obU\ined  by  ohwrving  ' 
the  following  rules  : —  i 

Take  up  all  slack  possible  in  the  I 
spindle,  true  the  wheel  frequently,  | 
and  run  light  cuts.    Tlic  wheel  must 
be  given  time  to  remove  the  metal, 
and  the  smaller  the  wheel  the  more 
time  required. 

Improved  results  are  generally  ob- 
tained by  reducing  the  width  of  the 
wheel  face.  I  UHually  Ijcvel  each  side  | 
about  80^,  leaving  about  \  in.  more  or  f 
less  lor  the  cutting  face.  The  more 
pressure  re<juired  to  hold  the  wheel 
to  its  work,  the  more  trouble  with 
chatters  :  hence  use  wheels  tliat  will 
cut  freely.  Never  let  the  wheel  wear  | 
much  tapering  on  the  face.  To  pre- 
vent  this,  feed  the  platen  or  wheel 
backward  as  well  as  forward.  The 
remit  of  this  wiU  be  that  the  &ce  of 
the  wheel  will  assume  grudually  a  con- 
tour. This  is  letter  than  to  have  it 
wear  tapering  or  rounding  on  one  side 
only  and  wedge  on  to  the  cut. 

A  specutl  truing  diamond  should  be 
added  to  the  equipment  of  a  surface- 
grinder,  and  should  be  arrangecl  to  1)C 
held  on  the  platen  directly  under  the 
wheel,  and  be  fed  under  so  that  the  | 
wheel  fiice  may  be  made  {Hirallcl  to 
the  work  face.  It  is  a  pwxl  plan  t») 
true  the  wheel  just  Ijefnre  taking  the  . 
finish  cut  on  very  tine  work.  1 


We  will  now  supixiae  that  the  ope- 
rator has  mastenxl  all  tlie  above 
details,  has  his  wheel  trued  off,  and 
wishes  to  grind  ott"  a  hnish  cut  of  a 
fraction  of  a  thousandth  of  an  inch  in 
depth.  He  sets  the  machine  in  mo- 
tion, and  everything  starts  off  well  for 
half  a  dozen  strokes,  when  the  cut 
suddenly  runs  out.  1  wonder  if  it 
ever  occurred  to  this  operator  that  oil 
must  necessarily  oooupy  some  space, 
and  that  a  spindle  must  necessarily 
have  oil  l>etweeu  it  and  its  bo.\.  Also, 
if  a  spindle  be  stopped,  that  this  thin 
film  of  oil  must  gush  out  somewhere, 
and  the  spindle  settle  down  somewhat 
on  account  of  its  weight.  Tliis  is  the 
explanation  of  tlie  mystery.  The 
moment  the  spindle  is  stopped  it  com* 
menoes  to  settle,  and  in  its  lowest 
jMwition  the  wheel  should  not  be  a<i- 
jusled  to  the  work.  When  the  spindle 
starts  up,  it  gradually  rises  on  the  film 
of  oil  sgain.  The  remedy  for  the 
nlx)ve  trouble  is  simply  to  let  the 
machine  run  for  a  minute  before  ad- 
justing for  the  finish  cut. 

The  result  of  the  forcing  ia  em- 
bodied in  the  following  *< hints"  for 
surface-grinder  ©jxirators  : — 

First,  make  8iu*e  that  the  machine 
ia  lubricated,  and  that  it  runs  freely 
in  every  part,  espedally  in  the  emeiy- 
wheel  adjustment. 

Do  not  expect  to  luljust  the  wlieel 
to  fi-actions  of  thousandtlis  of  an  inch 
without  rapping  on  the  index  handle. 
Select  an  emery-wheel  of  as  large  a 
diameter  as  posnible,  and  one  tliat  is 
coarse  and  free-cutting.  On  tough, 
tenacious  metala  like  wrought  iron, 
machineiy  steel,  or  brass,  the  V*est 
results  in  rcsi)ect  to  finish  are  o])taine<l 
by  the  use  of  fine  wift  wheeln  taking 
very  light  cuts  with  coarse  feed.  The 
wheel  must  wear  away  somewhat  to 
insure  good  results. 

A  small  wheel  must  not  be  expected 
to  do  the  work  of  a  huge  wheel  in  the 
same  time ;  finer  feeds  and  slower 
platen  speeds  diould  be  employed  for 
small  wlieeli*.  A  grain  of  cmerj'  has 
the  capacity  for  |>erforminK  a  certain 
definite  aiauuut  uf  cutting  before  dis- 
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integration,  hence  two  grains  of  emery  | 
In  a  wheel  will  |)erforin  (Unilile  the  i 
work  of  one,  and  the  liitler  \villch;uij<e 
iU  iliamuter  twice  aa  £adt  and  produce 
work  lem  accurate.  1 

Speeding  up  ao  annery-wheel  lielp8 
to  keep  it  fn>m  wearing  away  ;  but  the 
amount  of  the  advantage  in  limited  by 
practical  considerations.    A  glased  or  ^ 
a  filled  wheel  can  Kometimei  be  reme- 
died by  Blowing  it  down,  and  thus 
forcing  it  to  wcjir  away.    Avoid  gene- 
ration of  heat  a0  far  a8   potisible,  | 
although  heat  does  not  neceaaarily  j 
cause  work  to  spring.    All  grinding  i 
wheels  hojit  more  or  less,  and  little 
trouble  will  be  caused  by  it  if  the  heat  | 
is  distributed  evenly  throughout  the 
woi^.   It  Is  int^tnso  heat  at  one  point 
that  causes  tnmble. 

Wliorc  much  heat  is  likely  to  Iw 
gcDcnitcd,  employ  coarse  feeds  and  | 
very  light  cuts,  and  thus  distribute  | 
the  heat  quickly.  A  rut  0  001  in. 
deep  is  a  large  cut  for  a  linish  out.  A 
cut  0*0001  in.  deep  is  appreciable  and 
looks  laraer,  judging  by  the  sparks. 
On  preciiioo  work,  always  let  the 
machine  run  idle  for  a  minute  before 
.-uljuwting  the  whtM'l  for  the  cut.  The 
down  feed  must  work  easily  to  obtain 
beet  results.  Keep  all  wear  ol  spindle 
taken  up. 

Do  not  oil  the  grinding  spindle  in 
the  midst  of  a  cut.  It  will  make  a 
jog  In  the  work.  Coarse  wheels  of 
proper  texture  cut  smoothly.  The 
keynote  of  satisfactory  grinding  is 
"  Free-cutting  Wlieela."  Remember 
that  the  grinder  is  primarily  a  finishing  I 
machine — ^not  a  stoeking-out  machine. 
Water  is  useful  on  a  grinding  machine 
only  for  it«  cfKiling  <|ualitie8.  It  (hms 
not  prevent  the  work  from  spriugiug. 
('  Amesican  Machinist.') 


QuN  ''Proof"  Mark& 

As  there  are  great  numbers  of  seoood- 
hand  and  cheap  new^  guns  on  the 
market,  it  is  thought  de^^irable,  largely 
in  the  interest  of  colonial  readers,  to 
give  some  of  the  chief  proof -marks  that 
fire*anns  may  bear.  This  is  done  largely 
to  guanl  the  buyer  against  the  thou- 
sands of  chciip  and  poor  quality  ariui* 
of  Belgian  make  that  are  ex|>orted, 
theseoQstiiw,  wholesale :  guns,  16*.  to 
17«.  each ;  rmlvers  fironi2».  6ct.  each. 

l^Q^  ^BHr 

BV    NP  BP; 


FlO.  238. 


They  sell  at  whiitever  the  buyer  can 
bo  persuaded  to  consider  them  worth, 
usually  several  times  their  true  value. 
It  is  the  best  plan  to  see  that  »  ^^un 
have  an  English  proof  mark.  Such  a 
mark  may  be  forged,  but  iu  most  case^ 
it  is  reliable.  Of  the  marks  bere 
shown  (Fig.  228)  the  first  four  are  old 

"  Birmingliam( English)  marks;  the  next 
five  are  new  Birmingham  mfrks  ;  the 
luUuwiug  five  are  London  marks  ;  axid 

I  the  laat  lour  are  Belgian.  (*  Rirhnnge, 

,  Basaar  and  Mart.*) 
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Gutta-Pbrcha. 

(jS^  al$o  India-Kubbxb.) 

OunA-PRBOBA  Is  the  M]idifi«d  juioe  or 

lap  of  a  forest  tree,  the  hmxandra 
guttn,  but  the  demand  for  this  sub- 
stance has  been  so  great,  the  search 
for  ^bm  tree  to  keen,  and  the  deetmo- 
tion  iA  the  latter  ao  great,  that  Inter- 
ested people  have  sought  for,  and 
found,  othor  treetj  and  plants  that 
yield  Bul^tances  similar  to  gutta,  and 
probably  largely  need  In  place  oif,  er 
mixed  with,  the  real  article. 

The  uses  for  gutta-percha,  both  in 
the  arts  and  sciences,  are  many  and 
varied,  bat  probably  the  ehlef  pur- 
pose it  is  applied  to  is  that  of  an  inan- 
lator  in  electrical  work  ami  appliances. 
It  has  (lone  splendid  work  in  insulating 
some  of  our  most  important  deep-sea 
oaUea.  A  property  toat  gutta-percha 
possesses,  rendering  it  particularly 
serviceable  for  so  many  purposes,  is 
that  of  becoming  soft  and  plastic  when 
heaited  by  dipping  in  Tery  hot  water. 
It  la  then  easily  and  perfectly  moulded 
to  any  form,  will  take  the  finest  im- 
preKsiou,  preserving  the  sliarpest  of 
angles  or  edges,  and  set  hard  to  the 
ao^nirsd  fbrm  when  it  ooda.  It  can 
be  moulded  or  pressed  into  tubes  and 
hollow  forms  and  being  innoxious  and 
insoluble  in  water,  it  is  made  up  into 
maiiy  forma  of  snrgioal  appUancee.  A 
Dr.  Ozley  has  publir<hed  the  fact  that 
its  being  plastic  when  hejite<land  hard 
when  cold,  makes  it  particularly  suited 
for  the  management  of  fraoturas.  It 
la  aUgfa^  flexible  when  cold,  so  that 
although  said  to  Ixi  hanl,  it  is  not  so 
to  the  extent  of  being  too  brittle,  hence 
its  suitability  for  electric  cable  work. 
After  being  freed  from  imponties 
glltta*percha  has  a  brownish-rc<l  colour, 
and  a  density  slightly  less  than  that 
of  water.  It  is  more  or  less  soluble, 
at  varying  degrees  of  heat,  in  anhy- 
drous aloohol  and  ether,  in  olive-oil,  in 
benzene,  bisulphide  of  curlxin,  chloro- 
ionn,  aod  oil  of  turpentine ;  but  it 
8 


resists  the  action  of  water,  alkaline 
solutions,  hydrochloric  acid,  and  even 
hydrofluoric  acid.  Investigatioiia  made 
on  the  oommereial  gutta-{)crcha  as 
purified  by  solution  in  bisulphideof  car- 
bon, show  that  it  is  not  a  simple  sub- 
stance, but  oonsista  of  a  mixture  of 
three  principles,  M.  ftiy  n  found 
that  from  75  to  82  per  cent,  of  the 
mass  was  insoluble  in  alcohol,  and 
this  portion  he  has  called  jmrt  guUa. 
The  other  two  substances  are  called 
ulban  a!i(l  Jfvnrif.  The  former  is 
solulile  only  in  Injiling  alcohol,  and 
forms  about  19  per  cent,  of  the  gutta- 
psroha,  while  the  latter,  which  will 
dissolve  In  cold  alcohol,  conMtitut<^8 
about  6  per  cent.  These  latter  sub- 
stances are  believed  to  be  gutta  in 
diflbreiit  atatea  of  oxidation.  Thua 
the  gutta  itself  is  a  hydrocarbon  having 
the  same  atomic  compwition  as  oil  of 
turpentine,  viz.  C,<,H,„  while  alhin 
is  expressed  by  Ci^Hj^O,  and  fluavil 
by  (C„Hi,),0.  It  ia  remarkable  that 
india-rubber  and  gutta-peroha  ahould 
have  so  many  properties  in  common 
and  yet  be  so  different  in  others. 
Both  are  obtained  from  the  sap  of 
plants,  both  are  hydrocarbons,  boUi 
have  the  same  atomic  constitution, 
gutU4-|xjrcha  consisting  of  87  "8  parts 
of  carlK>n  and  12*2  of  hvdrogen,  and 
caoutchouc  of  87*  2  of  carbon  and  12*8 
of  hydrogen,  analyses  which  are  suffi- 
ciently close  to  Ik?  considered  as  iden- 
tical in  result,  and  l)oth,  when  distilled 
In  the  dry  way,  give  riae  to  other  and 
polymeric  hydrocarbons.  Thus  from 
both  are  obtained  isoprme^  cafrfitchin, 
and  hcvtenc.  Another  analogous  point 
is  the  porosity  of  each  in  tlun  sheets. 
When  a  drop  of  a  solution  of  gutta- 
j  percha  in  bisulphide  of  carbon  is  placed 
I  on  a  glass  and  allowcfl  to  evaporate,  a 
tliin  film  is  deposited,  wliich  has  the 
appearance  of  a  sieve  when  examined 
by  the  microeoope.  Pores  are  also 
seen  in  caoutchouc  when  treated  in  the 
same  way.  When  the  tilm  of  gutta- 
percha is  drawn,  a  fibrous  structure 
replaces  the  porosity  ;  the  film  can 
he  thus  stretched  to  twice  its  orijjinal 
length.    It  will  sustain  a  greater  force 
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without  breaking.    If  it  htm  taken  4  oz, 

to  Rtrotch  it,  if  will  l^^ir  a  weight  of  8 
oz.  without  bmikiii^.  Thi.-i  ixtrosity  ia 
one  great  drawback  tu  ita  uitc  for  hold- 
ing hydroflttorio  and  othmr  strong  aoidi 
in  a  diluted  form,  as  it  allows  them  to 
pass  thn)Ui;h  to  tho  outside  of  the 
Teoel.  With  ail  tlm  tuuneneas,  there 
it  ndBiHcnit  diveraity  between  too  two 
■ubetances  in  their  physical  properties, 
ami  in  ihoW  l>eliaviour  towanl-*  certain 
cheniiciil  migents,  to  show  tliat  while 
there  are  the  same  ultimate  atoms  in 
Mbh,  theea  Atoms  an  oomUned  in 
different  ways. 

At  the  ordinary  temperature  of  the 
climate  iu  England  gutta-percha,  in 
thick  pieoea  of  about  half  an  inch,  ia 
tough  and  bot  slightly  ileiible.  At 
lir)°  F.  it  >)ecomes  pasty  aiul  soft,  but 
still  able  to  bcsar  a  considerable  weight. 
Between  103°  and  140°  F.  it  is  very 
pliBtie,  and  oan  be  moulded  into  forma, 
tplBad  out  in  sheets,  or  drawn  into 
tubes.  Pure  gutta,  on  tho  other 
hand,  is  perfectly  wliiie,  becomes 
tnuumarcotat  212<*F.  and  turbid  when 
oooledagun.  It  fuMa  at  802<>F.  Ex- 
posetl  to  ozoniswl  oxyiron,  it  rapidly 
becomej*  oxidii*ed,  and  forma  two  com- 
pounds with  strong  hydroohloric 
aeid. 

In  the  collection  and  preparation  of 
gutta-penlwv  chanjjes  have  been  ob- 
served similar  to  those  traced  by  the 
ehemiat  in  the  laboratory.  The  gutta- 
percliA  of  Surinam  is  obtained  from 
the  juice  by  two  meth(xl.s— by  spon- 
taneous evaporation,  and  by  mixing  the 
milk-like  sap  with  absolute  aleohol. 
When  the  gutta  ia  separated  in  the 
latter  way  it  is  a  snow-wlnic  <ifvi<|uf» 
Bubstiincc,  which  liecomcs  yellow  })y 
exposure  to  sun  and  air.  Besides  Uiis, 
there  is  another  compound  which 
becomes  brown  bj  oxidation.  If  tliis 
brown  Ixxly  once  y>enetmt^  the  gutta- 
percha it  cjiu  only  be  removed  with 
great  difficulty,  and  hence  it  is  that 
the  ordinary  commercial  article  is  of  a 
dark  tint.  Professor  Bloeknxle  ]x?lieves 
that  the  colour  is  «lue  to  the  prenence 
of  gallic  acid ;  and  he  notices  tliat  when 
gntta-psroha  is  heated  in  contact  with 


j  iron,  as  it  is  sometimes  where  iron 
machinery  is  employed,  the  V»n»wn  if 
converted  into  black.  In<lia-rubhier 
also  probably  owes  its  dark  colour  to 
the  piessnoe  of  the  same  body. 

In  a  pai^cr  reatl  Ix^fore  the  British 
Association  attention  was   rwlled  to 
^  certain  changes  which  otxurred  in  the 
I  fruitscf  certain  trees  yielding  a  gutta- 
,  like  material,  that»  both  in  gutta  and 
'  rublxjr,  starch  was  a  prominetit  in:rre- 
dient.    Following  up  this  ide<i  sevenil 
compounds  were  made  by  mijung 
starch  with  tannin  and  oily  sabsteneee. 
These  compounds  are   analoj^Mus  to 
gutt-i-pTcha,  and  can  Ix?  niixwl  with  it, 
I  and  by  mixing  with  gutta  or  rubber 
I  the  haidneeioonld  be  regulated  eAwOL 
If  desired,  a  substance  like  ***'mi|ft 
could  be  produced,  having  the  sHne 
horny  character. 

One  of  the  causes  of  change  in  gutta- 
percha is  oiidation.    When  other 
gutta  or  guttrt-perrlia  is  exp^i»c*l  t' 
theairat  a  tenipeniture  of  alK)ut  80^F. 
in  thin  sheets  or  threads,  it  gradually 
loses  its  toiaoity,  Bezibai^  and  elna. 
ticity.    In  summer  time  it  has  been 
frequently  noticed  tliat  small  oV)ject* 
made  of  gutUMpercha  become  remark- 
ably brittle.    When  huge  quail  titieB  of 
it  are  closely  packed,  a  similar  alteration 
takes  place.    An  instance  of  this  was 
atfonlwl  by  700  miles  of  guttft-perchs 
covered  wire  which  liad  been  aent  out 
to  India.   When  it  anived  thera»  H 
showed  traces  of  having  been  raioed  to 
a  temperature  sufficiently  high  to  melt 
the  covering  in  places  and  expose  the 
wire  beneatL   It  was  found  that  5O0 
mOes  of  the  wire  had  become  so  brittk- 
by  oxidation  as  to  1h»  iiwless  for  elcc- 
triciU  pur|Jortei4,  and  liud  i-iitirely  1op:t 
its  property  of  insulation.    TLxiit  the 
change  was  due  Uxnddation  wm  bIiowb 
by  an  sSBmination  of  the  wire  by  Dr. 
Hofniann.     Tho   unaltered  prtxluct 
i  contains,  as  already  noticed,  S7  *  8  parts 
I  of  carbon,  and  12*2  of  hydrogen.  The 
altered  pnxluct  was  a  brown,  brittle 
I  nuusH,  from  which  a  brittle  substan  ^ 
I  wjis  extractetl  by  cold  alcohol,  contain 
iug  62  •  8  per  cent,  carbon,  9  *  S  hydrv- 
I  gen,  and  27'9  oiygsn.   IVoni  tlw  i«> 
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mainder  boiling  alcohol  extracted 
another  IwiUle  compound  containing 
67 '7  per  cent,  carbon,  10*1  hydrogen,  I 
and  22  2  oxygen.  The  Htill  insoluble 
remnant  waa  uuojudised  gutta-percha. 
There  are  many  other  inttenoee  on 
noord.  In  one  case  a  pipe  connected 
with  a  pair  of  bellowa,  and  suspended 
in  air,  became  aa  iragile  as  glaaa  in  , 
tight  months.  It  mt  tiken  down, 
mnelted,  and  rewrooght ;  and  in  this  1 
way  ita  toughness  and  soujulness  were 
restored  to  it.  If,  howevor,  it  l)e  over- 
heated, it  retains  its  brittieueas.  Oxi- 
dation, howisfier,  is  not  the  only  caoBe 
of  decay.  Professor  Bleekrode  found 
that  articles  which  ha<l  been  varnished 
over  became  brittle  more  quickly  than 
those  whioh  had  not  been  to  potocted. 
In  this  oaae  it  ia  suppoaed  tne  decom- 
position arose  from  the  presence  of  im- 
purities and  airelensness  in  (lr\ing. 
When  such  gutta-percha  in  bhippcd  to 
Europe  the  interior  of  the  lumpiare 
found  to  be  decomposed  by  some  fer- 
mentative process.  It  is  believed  that 
the  stability  of  gutta-percha  greatly 
depends  upon  tte  age  and  state  of 
growth  of  the  tree,  the  season  when 
the  sap  is  gathered,  and,  perhaps,  other 
circumstances.  Another  and  remark- 
able cause  has  shown  itself  in  the  case  of 
the  nndsignmnd  teligittph  wires.  It 
appean  that  the  \vires  near  Berkhamp- 
stead  having  failed,  Mr.  Highton,  of  _ 
the  British  Electric  Telegraph  Com- 
pany, inquired  into  the  cause  <n  fnihire, 
and  noticed  that  where  the  wires  and 
wooden  boxos  enclosincr  them  had  ■ 
passed  near  oak  trees,  they  seemed  to 
be  peculiarly  liable  to  destruction,  and 
it  was  at  snmispots  that  the  wires  Iiad 
become  useless  more  than  once  Ijefore.  j 
On  cxamininj^  a  few  of  theHo  kjxjIh  the 
boxing,  although  only  a  few  months 
old,  was  in  a  decayed  condition,  al- 
though a  few  yards  from  the  trees 
boxing  which  had  been  down  for  three 
years  was  yet  perfect.  So  again  with  i 
the  wire,  it  was  rotten  in  one  phwe  and 
quite  sound  seven  yards  off.  The 
catise  then  was  evidently  local.  In  and 
around  the  places  wlmre  the  damagetl 
parts  occurred,  a  fungoid  growth  of  a 


white  colour  prevailed,  and  wherever 
this  came  in  ocmtact  with  the  gutta- 
percha, the  latter  wjus  destroye<l.  A 
yellowish -green  fungus,  l>elieve«l  to  be 
connected  with  the  white  fungoid 
growth,  flourished  under  oaks,  but  not 
under  the  other  kinds  of  trees.  Wber> 
ever  these  ])lant.s  were  seen  the  wires 
were  bad,  and  where  they  were  absent 
the  wbw  ware  good.  To  furllMr 
estaVilish  thetmthol  his  ooodustons, 
Mr.  Highton  grew  Agaricus  campestris 
in  contact  with  sound  gutta-percha. 
After  a  time  he  found  that  the  latter 
had  lost  all  ita  insukting  power, 
and  that  in  four  months  the  fungus 
had  completely  destroyed  the  gutta- 
percha. 

In  some  oases,  however,  the  covering 
of  the  ^ires  was  acted  on  by  other 

means.  A  wire  was  carried  throu^'h 
Winslow  partly  in  w<xMlen  boxes,  and 
partly — that  is,  for  46  yards — in  iron 
tubes.  The  whole  of  the  wire  in  the 
piping,  excepting  an  inch  at  either 
end,  had  its  gutta-percha  covering 
destroyed,  while  in  the  wooden  boxes 
all  was  sound.  A  similar  eiroomstanoe 
occurred  in  the  wir^  in  iron  p^MS  at 
Knowle,  near  Manchester. 

For  all  practical  pur|)o.ses,  it  matters 
little  whether  india-i*ubber  or  gutta- 
percha be  used  for  wires  and  cables, 
but  the  latter  substance  is  the  better 
insulator.  It  should  lie  premised, 
that  the  insulating  power  greatly  de- 
pends upon  the  sldll  and  osra  with 
which  tne  wire  has  been  oovsfed. 
Hence,  it  has  hap|)ened  that  as  im- 
provements succeeded  each  other,  now 
india-rubber,  and  now  gutta-percha, 
was  considered  the  better  insulator. 
The  great  value  of  guttn-percha  is 
testified  by  the  fact  that  thousands 
of  miles  of  submarine  telegraph  wires 
covered  with  gutta-percha  are  now 
submerged,  and  that,  of  the  hundreds 
of  miles  which  have  l)een  taken  up 
and  examined  from  shallow  water 
and  from  deep  water,  the  covering  has 
always  l>een  found  SOUnd. 

ExjR'nnients  on  the  strength  of 
gutta-jjcrcha  IuIkjs  have  })een  made  aa 
follows.    A  length  of  1000  ft.,  having 

2  o  2 


Diyiiized  by  Google 


462 


QUTTA-PSBOEA. 


H  lK>re  of  1  in.,  aud  a  full  diameter  of 
1 A  in.  mtttatoed  a  hydraulic  prMmire 
ot  100  1)>.  on  the  .H){uare  inch  with 
*jase.  A  piece  mi  off  from  it  Ixjre 
266  lb.,  anrl  burnt  at  272  lb.  pressure. 
Auutlier  piece  siiuUar  to  tiie  laat,  but 
■onMwhat  thicker,  wtm  ruptured  tA 
320  lb.  on  the  8<|uare  inch.  A  pipe 
in  common  use  in  BoHton,  and  in  prac- 
tice subjected  to  a  preaaure  of  60  lb., 
itood  390  and  hurrt  ftt  860  IK  Iti 
internal  and  external  diameters  were 
respectively  |  and  1^  in.  Two  pipes 
of  the  Hauie  dimensionH — viz.  |  in. 
bore  and  |  in.  in  external  diameter — 
bat  made  Dj  diftrent  manuleetarers, 
gave  different  reaultfl.  One  sustained 
a  ]>re8«ure  of  231  lb.,  but  yielded  to 
one  of  2-10  ;  while  the  other  Htood  one 
of  860  lb.  for  m  ehort  time,  and  then 
gave  way.  In  anotlier  experiment,  a 
stout  pifK*  of  ^  in.  Inire  and  g  in.  thick- 
nejM,  such  as  is  used  in  shops  for  etl'er- 
veecing  soda-water,  and  frequently 
subject  to  a  200  lb.  pressure,  reeiited 
720,  but  not  760  lb.  The^e  experi- 
ments were  made  at  the  ordinary  tem- 
perature of  the  water  of  one  of  the 
Doeton  reeerroire.  Aooofdinif  to 
Feistmandel,  gutta-peroha  an  inch 
thick  will  bejir  a  pressure  ol  8744  lb. 
on  the  square  inch. 

The  elasticity  of  gutta-percha  haa 
aleo  been  the  subject  of  experiments 
by  Adriiini.  F"r  thi^  purpo.se  a  piece 
01  anew  machine  t-dt,  2  ;i62  English 
inches  wide,  and  al>out  0'069  of  an 
inch  thiok,  was  fixed  to  a  support  by 
one  <'nd,  and  from  the  t)ther  were  sus- 
pended weii^htM.  By  looking  tliroui;}! 
a  telesco]M:  attachoil  to  an  accurate 
oathetometer  at  some  ink  mwks  on 
the  belt,  a  difference  of  one-hundredth 
prirt  of  a  millimetre,  or  0"  000:^0  of  an 
Knglirth  inch,  in  the  length  could  l)e 
detected.  The  original  length  of  the 
belt  was  0*66628  metre.  A  weight  of 
3  kilf^rammes  suspended  to  the  end, 
and  allowed  to  remain  for  one  hour, 
increased  it  to  0 '  66987.  With  eveiy 
subsequent  hour  a  half  kilogramme 
was  taken  off,  and  the  following 
moasurementa  indicate  the  stretching 
effect  of  the  different  weights  : — 
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2|  kilogrammes  0  -66944  m^tre. 

2  „  0*66904 

1|         „  0-66850 

1  „  OM)r)705 

i         „  0 -66758 

0  „  0-66679 

For  3  kilogrammes,  then,  the 
stretch  was  3  •  08  mm.  ;  while  the  per- 
manent stretch  for  the  same  weight 
wasO'Smm.  Theteaqpsratnraof  the 
room  during  the  experiments  was  con- 
stant at  6*2^  F.  Tlie  strength  of  this 
same  piece  of  belt  was  then  tried.  It 
broke  with  a  strain  of  223|  lb. 

The  method  of  preparing  gutta- 
percha is  very  simple.    The  follow-ing 
i«  an  outline  of  the  process  adopted. 
The  lumps  are  torn  to  pieces  by  a 
wheel,  provided  with  strong  teeth,  so 
arranged  in  alternate  rows  that,  nrhcM 
l<v»ked  at  siileways,  the  spaces  between 
tiie  teeth  in  the  one  row  are  filled  up 
by  the  teeth  hi  the  next.   The  same 
cylinder  contains  a  number  of  tlisae 
scries  of  teeth.    The  rasping  action  is 
aided  by  a  stream  of  running  water. 
The  pulp  thus  obtained  is  washed 
thoroughly  in  three 
of  water.    When  washed  it  is 
on  a  large  slab,  water  m  r{!\3]\f*<\  o-ner 
it,  and  it  is  then  passed  several  times 
between   two   rolling-mills,  heated 
within  by  means  of  stsam  jets,  until 
it  is  cliangod  into  a  .toft  paste.  "When 
sufficiently  blendeti  and  knea<led,  the 
paste  is  cut  through  in  the  directioD 
of  the  axis  of  the  ^lindsr,  aod  tsmisd 
off  ad  a  t1\in  sheet,  which  is  ixnmedi- 
at«ly  seized  by  two  men,  who,  hy 
skilful  management,  stretch  it  ao  ae 
to  increase  its  dimensionB  ti^-use  or 
thrice  ;  by  this  means  any  impsuitiei, 
Hucli  ;\s  hitA  of  wood,  etc.,  are  reedih 
detected  nnd  picked  out.    These  sheet* 
are  so  thin  th»t  they  dry  very  quickly 
in  the  air ;  indeed,  they  an  dried  ai 
the  same  time  that  the  sheets  si* 
being  incorporated  together  on  a  ateaai 
heated  plate.    When  taken  ofT,  ths 
substanoeis  osiriod  to  a  waahinc:  appa- 
ratus,  consisting  of    two  cylixiden 
grooved  in  the  direction  of  their  length. 
and  made  to  turn  in  opposite  dibw- 
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tions,  8o  as  to  produce  a  strong  rubbing 
■etion.  A  Moond  heater,  like  the 
former  one,  in  provided  with  n  jacket 
which  ia  heated  by  steam  from  one 
pipe.  These  various  upetutiuiM  occupv 
•bcNit  an  hour.  The  gatt»-perolift  u 
finally  rolled  into  aheeto  oi  different 
pizoB  and  thickncfwefl  ready  for  sale,  or 
else  made  into  tubes  by  a  machine 
■inii]«r  to  that  med  in  manulMturing 
tabular  maoaroni,  but  modified  lor 
tho  apeci.il  purfxise,  it  bein^  necesaary 
to  keep  the  substaooe  wxrui  and  plaa- 
tic 

The  method  of  wkaniaing  gutta- 
percha is  similar  to  that  adopte<l  with 
Uldia'rubber,  but,  of  course,  the  effect 
ia  leas  marked.  By  adding  2  per  cent, 
of  chloride  of  sulphur  the  feaulting 
material  oao  be  extended ;  when  heated 
to  1 00''  to  1 20°  F. ,  and  if  kept  extendocl 
until  cool,  it  will  remain  in  that  state. 
On  re-heating  however,  it  will  contract 
to  ita  originu  aiae.  If  more  chloride 
of  anlphur  is  used,  say  10  per  cent., 
the  material  is  not  affected  by  the  hejit 
of  boiling  water,  while  15  per  cent, 
produces  a  homy  snbatance. 

ChaUerton't  Compound, — This  com- 
pound i«  eni])loye<l  for  uiiitinj»  the  dif- 
ferent coatin^^s  of  gutta-jK-rchii  cores, 
and  for  cementing  Kutta-percha  to 
wood,  etc.  It  ia  aold  in  rolla  about 
1  in.  thick,  and  7-8  in.  long.  It 
should  Hoften  readily  at  (100' 
F.),  and  become  firm  again  when  cooled 
for  e  few  minu tea.  Its  freshly  cut  sur- 
face should  be  smooth  and  compact ;  it 
should  not  lireak,  but  bend  caaily  with 
slight  eht!*tirity  ;  it^<  f<p.  pr.  i«  about 
1*020,  it  ahould  nut  become  hard  or 
brittle  on  exposure  to  the  eir.  The 
following  pnx^esH  ia  adopted  for  its 
manu&kcture — J  by  weight  Stockholm 
tar,  and  about  the  same  weight  of 
roein,  are  put  into  a  jacketed  vessel, 
heatedbystcam,  strained  when  melted, 
and  intimately  mixed  with  ^  by  weight 
of  cleansed  gutta-percha  in  shre^ls  or 
thin  pieces.  The  whole  is  worked  to- 
gether by  horisontal  stirrers,  fixed  on 
A  vertical  Rliaft. 

Artinri.il  Gnttn  -  Pcrcha.  —  The 
German  Telegraph  Department  has 


some  cableB  of  artificial  gutta-percha 
in  use  wliich  have  so  far  given  every 
Hati«faction.  The  material  in  the  in- 
vention of  Adolf  GentZHch,  of  Vienna, 
and  is  described  as  a  mijiture  of  rubber 
and  a  palm  wax  of  the  same  melting- 
point  as  the  rubber.  Electrically  the 
product  i«  considered  equal  to  the 
natural  gutta-percha,  and  it  softens 
only  above  W3P  C.  (140°  F.),  the  mix- 
ture remaining  homcgeneoue  »t  theee 
temperaturei*.  The  niaiiufncture  of 
this  artificial  gutl<i-|)en  ha,  wiwj  taken 
up  by  Messrs.  Fuitouuud  Guilleaume, 
of  Millheim,  and  after  experimenting, 
the  Telegraph  pepartnent  ordered  a 
cable,  nearly  six  milef  in  length,  of 
the  Miilheim  firm  for  connecting  the 
Idaod  of  Fdfar  with  Schleewig.  The 
oaUo  oonaieta  of  four  strands,  each  of 
seven  copper  wires ;  with  its  covering  of 
artificial  gutta-|)erclm,  the  diameter  of 
each  strand  is  t>  mm.  (about  ^  in. ),  and 
the  whole  eahle,  with  ite  jute  and  gal- 
vanised iron-wire  nhcathing,  has  a  di;i- 
meter  of  36  mm.  (IJ  in.).  The  weight 
is  '6^  tons  iHir  kilometre  (about  5^ 
tons  per  mile).  An  inaulatiMi  reeiat- 
ance  of  r>00  megohma  and  a  capacity 
of  0*1.')  nii(Tohm  were  guanintoed. 
The  tCBts  were  ma<le  at  tem|  er.iture« 
between  +  30°  and -5'  C.  (86^  and 
23<*  F.X  M  the  cabke  would  be  ex- 
posed  to  considerable  tempcmture 
changes  in  the  shallow  wnter  otf  the 
Frisian  coast ;  an  insulation  resistance 
ci  660  megohms  was  found,  and  the 
contract  conditions  were  more  than 
sati.sfied.  The  (lent/Hch  gutta-|K?rcha 
cables  are  3.5  per  cent,  chojqx'r  than 
gutta-perclia  cablei^.  Although  the 
ertifldal  gutta-percha  aoftena  only  at  a 
higher  temperature  than  the  natural 
prf>*1nrt,  it  is  somewhat  more  Hticky. 
Junctions  and  repairs  are  effected  with 
the  aid  of  Chatterton's  compound  and 
of  natural  gutta-percha.  When  the 
F6hr  cable  had  Huc^essfully  lieen  laid, 
more  cables  werelaitl  over  to  the  I^lnntl 
of  Nordeniey,  in  the  mouths  of  the 
Ems  and  the  Vistula,  and  at  other 
spots  ill  tlie  North  Sea  and  in  the 
Baltic.  The  total  length  of  thesn  cables 
if  15  miles,  and  as  they  are  in  exposed 
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Gutta-Pbbcha— Hot-Watkk  Appakatus. 


positions,  a  few  years' experienoeshoiild 
allow  us  to  get  a  goiKl  idea  of  their 
dunbility.   (*  Knginiwring.') 


Hot- Water  Apparatus. 

THK  INDISBOT  HBATDTO 
OF  WATBB. 

This  mode  of  heating  might  more 
eorrectly  be  deecribed  as  "heating 
water  by  hot  water,"  and  the  particu- 

]:\r  Olid  that  it  Hcrve«  \&  to  get  water 
hwited  by  a  lire,  yet  to  prevent  the 
water  which  is  nHjuired  for  use  re- 
onTing  beat  from  the  fire  in  a  direct 
manner.  The  chief  advantage  claimed 
for  iiidiroct  heating  is  in  preventing 
boilers  becoiuiug  incrUHUxl,  and  pi|>es 
choked,  with  lime  depoidt. 

It  is  recu^^nised  that  the  presence  of 
lime  ill  K.ili  rs  is  din-  t-i  thr«'«'  things, 
the  at»rtt'ncc  ol  any  one  oi  which  will 
pTOTent  the  lime  depoeit  ooenrring. 


The  three  tUi^  we  (1)  the 
having  lime  in  solution,  this  being 
what  is  known  as  '*  hard  "  water  ;  (2) 
the  water  must  reach  a  high  tempera- 
ture ;  and  (3)  the  water  must  be  fr»> 
quently  changed. 

The  last  <»f  these  things  is  perhaps 
the  most  important,  as  the  hardest 
water  does  not  cause  a  vituble  deposit 
of  lime,  if  only  one  Tohmie  ii  heeted ; 
but  by  continiially  drawing  water  from 
tapf,  and  as  continually  changing  the 
water  in  the  boiler,  the  lime  then 
forms  a  substantial  coat  on  the  boiler* 
plate  in  a  rather  short  time.  When 
licAting  indirectly,  the  water  heated 
by  the  Ix^iler  is  seldom  clianged,  and 
thus  the  lime  de|>osited  from  it  cannot 
be  euiBoient  to  cauae  trouble.  The 
second neceaaary  phenomenon  in  the  de- 
position of  lime-  the  hitjli  temperature 
of  the  water — has  also  no  injurious 
eflRM^  hi  en  indirect  aispemtus,  as  the 
water  that  in  drawn,  and  is  being  Con- 
tinually »liange<l,  does  not  reach  a 
temperature  nmch  alxjve  140*^  ;  and 
as  the  lime  is  not  precipitated  until 
the  water  is  nesr  or  at  boiliQg-pouit^ 
it  wUl  be  seen  thit  the  **  for  "  tnmhle 
is  overcome. 

Fi^,  229  will  atford  an  idea  how  the 
indirect  heating  is  usually  attempted, 
and  this  illustration  will  also  serve  to 
show  how  it  may  fail.    In  the  first 
place  it  will  be  plainly  s^n  that  the 
boiler,  whatever  its  kind,  must  be 
effective  as  if  water  was  directly  hrated 
in  the  usual  way.    For  instencM,  if 
there  were  a  bath  and  three  to  four 
other  taps  to  supply,  the  suitable  aiae 
of  cylinder  woiud  be  60  gal.,  and  it 
would  require  a  boot  boiler  behind  as 
ll-in.  or  12-in.  fire  to  make  the  whole 
etVective.    If  the  heating  has  to  l»e 
done  indirectly,  the  boiler  cannot, 
course,  be  any  the  less  powerful,  tm  it 
luu<  not  only  to  \wx\i  the  50  gal.  in  the 
cylinder,  but  aino  to  heat  the  cont<T-t* 
of  the  coil,  or  whatever  form  of  healer 
is  fdaoed  in  the  cylinder,  while  ikn 
hairier  betw(M;n  the  two  waten  taods 
to  make  results  slower. 

Assuming,  tlieix>fore,  that  a  suitahk 
siie  of  boiler  exists,  what  is  to  preveiii 
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iti  OTerheating  the  small  quantity  of  •  have  a  nurfaco  area  fully  large,  bo  that 
ivater  held  by  the  coil,  causing  it  to  '  the  heat  \om  from  it  is  sufticieut  to 
boil  furiously,  pivinp  trouble  by  eject-  keep  the  water  in  the  coil  below  lK)iliiig- 
ing  water  from  iU  expansion  pipe,  aud  i  point.  It  will  be  understood  that  if 
makiiig  alanDuig  nouns!  If  it  doei  the  ooil  it  iMge  enough  it  can  be  robbed 
boilfrequently  it  will  introduceenother  I  of  heet,  by  the  water  surrounding  it, 

aliiioflt  as  fast  as  the  boiler 
receives  heat,  and  by  tins 
meam  the  boiling  of  the 
boiler-water  is  prevented  until 
the  whole  coutenta  of  the  ap- 
ptirutus  approaches  tliat  Htate. 
This  latter  is  not  likely  to 
happen,  as  the  demand  for 
hot  water  at  tapa  \s  such  as  to 
seldom  allow  very  high  tem- 
peratures to  be  reached  in  a 
aomeetie  hot-water  apparatui. 

There  is  another  reason  for 
having  the  coil,  or  heater  large; 
this  being  to  allow  for  the  fact 
that  water  cannot  be  heated 
bgr  hot  water  nearly  so  fast  as 
it  can  be  heated  by  a  fire.  It 
has  to  be  remembered  that 
the  water  in  the  cylinder,  for 
domestio  use,  is  only  heated 
by  hot  water;  tiiat  is,  the 
heating  medium,  at  its  hot- 
test, is  only  about  200°  F., 
which  is  wt  below  the  rad 
heat  of  the  fire  of  a  kitchener. 
It  follows,  however,  that  if  the 
total  heating  surface  of  a  boiler 
is,  say,  3  sq.  ft.,  wc  can  hope  to 
get  the  cylinder-water  to  ab- 
sorb about  an  et^ual  number  of 
heat  unit*  as  the  lx>iler-water 
does,  provided  the  heater  coil 
is  made  propoHkmatd^  kvger. 

The  heat  of  a  kitchener  fire 
averages  alnjut  1  .'^00°  F.  (when 
burning  hot  and  faat),  but  the  whole 
of  the  boiler  heating  surface  does  not 
touch  the  fire,  nor  does  one-third  of 
it,  as  a  rule.   It  may,  therefore,  be 
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fault  in  evaporating  so  much  water 
that  there  will  be  a  continuous  change 
water  in  the  boiler,  and  lime  wul 
be  deposited  there.     (Range  boilers 

used  for  steam  cooking  fur  as  Indly  as  roughly  estimated  tliat  the  average  of 

hot-water  supply  boilers,  as  the  loss  the  boiler  heating  surface,  when  the 

of  water  in  the  form  of  steam  requnes  '  damper  is  open,  has  an  800°  F.  tem- 

ihe  cold  feed  to  be  continually  making  pemture  acting  on  it,  and  the  are^i  of 

gOO<l  the  water  timt  is  evaponite<l.)  coil  pui  f.ice  for  indirect  he<iting  should 

To  overcome  the  jxjsdibility  of  the  be  Ijuttcil  on  thiri  tlillereiice. 

boiler-water    reacliing    boiling-point,  In  a  paper  on  this  bubject  read 

the  coil  or  heater  in  the  cylinder  must  before  the  Institutioo  of  Heatiog  and 
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V«'titil;itinK  Entjineers,  tlio  author  prave  of  comjximtively  light  gauge  will  afford 
figui^tih,  biumd  on  calcululiotiii  of  heat  much  bctt^^r  rebulta  ;  but  wheu  the 
tnuferaiMM,  Bhowing  that  the  indiraot  |  appantoi  is  At  all  «ztiBiui?e»  tbeejfin* 
heater  should  have  a  surface  area  three  '  der  and  sccondniy  heater  might  be 
times  as  large  an  the  hwitiiii;  Hurface  '  made  together,  Romcthirii;  like  Fig.  230. 
of  the  boiler,  in  the  writer  h  opiuiou  |  A  ooil  has  the  diHadTautage  of  liaving 
this  is  not  sufficient,  for  an  inaez  to  i  its  efltetiveness  reduood  as  its  length 
efficiency  in  any  dometitic  hot-water  '  of  pipe  increases.  It  will  be  seenttiift 
supply  apparatus  is  the  speed  with  as  the  hot  water  from  the  U-iler  enten 
which  hot  w<itor  am  \ye  olitaiTje<l  after  the  coil,  this  water  iiniiRHliateh'  com- 
lightiug  the  tire  iu  the  morniug.  A  meuceii  to  lose  heat  iu  itts  paasa^ 
pre  breakfMt  bath,  80  ffL  at  lOO^F.,  |  through  the  ooil.  It  is  thersfors  ea^ 
one  hour  after  ligfatio^  the  fire,  must  i  to  imagine  that  after  paMiing  a  certain 
be  ^^iven,  if  an  apparatus  is  to  be  con-  '  distance  through  a  coil  the  water  from 
sidered  etHcieut,  and  to  secure  this  the  the  boiler  is  so  reduced  iu  temperature 
indirect  heater  should  have  four  times  as  to  be  praetioaDj  useless  as  a  heating 
as  much  surfju^c  as  the  boiler,  while  !  agent.  On  this  account  coils  should 
five  times  wiU  be  found  better  stOl.   be  limited  to  about  SO  ft.  of  pipe^  and 
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The  boiler  should  also  be  about  one- 1  even  this  length  must  have  its  return 
fifth  more  powerful  than  if  direct  heat  |  end  rather  cool  when  first  heating  up 

was  being  uml  in  the  ordinary  way.  '  in  the  morning  with  the  surrounding 
A  pipe-coil  Ih  jKitwibl}'  the  most  water  cold.  With  a  multit\i1  luliir 
convenient  form  of  »econdaiy  hwiter,  heater,  aw  Fig.  230,  the  required  letietb 
but  the  thickness  of  the  metal  of  which  I  of  tube  can  sUll  exist,  but  it  is  divided 
iron  tube  is  coni{x>.se<l  might  witli  '  up  into  short  Iengt!i8,  so  short  as  to 
advantage  be  reduced.    A  copper  tube   be  uf  pmcticalljr  fidl  temperature  &vm 
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end  to  end,  and  the  raralting  efficacy 
18  improved  accordingly.  Such  a  heater 
a8  Fig.  '2:31  would  )«  uKod  iu  conjuno- 
tion  with  an  iiulependent  boiler. 

Wheu  an  independent  boiler  in 
to  be  uaed,  it  is  worth  oooiidentioii 
whether  a  high-preewire  inBtallation 
should  not  }n;  jviopted.  With  lhi8, 
the  temperature  of  the  water  in  the 
heetbig  eoQ  ohi  be  very  high,  and  on 
thia  account,  and  the  high  velocity  of 
the  circulation,  a  coil  heater  is  not  to 
be  objected  to  in  the  manner  just 
stated.  Fig.  231  will  give  an  idea  of 
this,  Mid  it  will  be  aeen  that  there  are 
no  riBks  of  annoyance  by  the  primary 
heater  (the  lioiler)  overheating  and 
boiling,  and  a  feed  tank  is  not  required 
to  thie  part  of  the  apparatiia.  A  little 
water  fiilled  into  the  replenishing  cap 
about  every  two  monthH  will  keep  the 
high-preiidurc  noction  served  iu  this 
respect.  As  the  water  in  high-pressure 
lapea  oao  be  kept  ataaj  required  tern- 
perature  between  350°  to  400°  F.,  its 
effectiveneH8,  for  heatinf^  purpc>se8, 
exceeds  tliat  of  steam.  (By  F.  Dye, 
in  tha  '  Plombor  and  Dworator. ') 


Hydrauuc  Rams, 

FIZIHO  AND  WOBKHra. 

(See  aUo  Puim,  WATUt  Suffum  fo 
CknniTBT  HoDUB,  no.) 

Note. — Pot  other  tableaand  oakul*- 
tioDf  need  in  finding  the  worki^  ett* 

ciency  of  hydraulic  rams,  src  "Waiib 
SupPLirs  TO  Country  HorsEs." 

The  hydraulic  ram  is  an  appliance 
operated  by  a  of  water,  the  power 
thai  obtained  being  utilised  to  raise  a 
proportion  of  the  water  to  a  height 
considerably  above  that  from  which  it 
firit  fell,  and  this  water  can  be  deli* 
vered  a  oonidderaMe  dietanoe  from  ita 
source. 

The  fall  of  water  required  to  operate 
the  ram  may  be  from  2  ft.  to  30  ft., 
but  a  high  degree  of  effleienoj  cannot 
be  expected  from  very  low  falls  ;  while, 
on  the  other  h;uul  liif^h  falla  are  ob- 
jectionable as  causing  exctssive  wear 
and  tear.  The  ideal  hl\  ii  about  10 
ft.,  and  most  engineers  hesitate  to  use 
a  iall  exceeilin^'  20  ft.  It  might  be 
■id  that  there  is  no  reA..Honable  limit 
to  the  work,  a  ram  will  do  either  in 
quantity  of  water  and  dietanoe  of  deli« 
very.  There  are  known  instances  of 
water  l)eing  thus  elevated  >00  ft.,  in 
quantities  up  to  200,000  gallons  a  day 
delivered  two  mflee  diatant. 

(a)  Fig.  232  illu^strntea,  in  section, 
Keith'rt  potent  hy<iraulic  ram,  and  the 
following  is  a  description  of  itn  jKirts  : 
L,  inlet  from  drive  pipe  ;  1,  bnwii-Uued 
cylinder  in  which  daah  valve  works; 
H,  da«h  valve ;  K,  outlet  for  waste ; 
A,  air  pipe  or  snifter  valve  ;  B,  inner 
or  air  vessel  retaining  valve ;  G,  air 
vessel ;  M,  difloharge  oock  for  ^yn^Hing 
the  air  vessel  to  1)0  emptied  of  water 
and  n'rh.irt^od  with  air  when  necessary ; 
N,  delivery  outlet;  C,  D,  E,  F, 
counterbalance  gear  (wlieu  necessary) 
for  very  low  falls. 

The  action  of  the  ram  (and  this 
illutitr.it ion  will  servo  f«)r  :i  ^^oneral 
description)  is  that  the  water  from  a 

stream  oomiug  down  the  drive  pipe 
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and  entaring  the  nun  at  L,  instmitly 
passes  through  I  to wanLj  tlie  outlet  K, 
but  in  itK  ni|)i<l  pasHAije  through  it 
carrieii  up  the  dahh  valve  U,  and  closes 
the  opening,  m  le  ihown  in  the  fllue- 
tntKMi.  As  the  da^h  valve  doees 
■herply,  there  ie  »  euddea  preseure  or 


Flo.  m 


ihodc  ezperienoed  in  the  body  of  the 
nun,  end  thin  hfts  tlie  valve  B,  allow- 
ing 8unie  of  the  water  to  pass  up  into 
the  air  vet^l  G.  This  relieves  the 
sudden  preaeore  exerted,  with  the 
result  that  the  dash  valve  falU  again, 
but  only  to  be  ojirried  up  again  by  the 
patk^vge  of  water,  ami  aw  it  elopes  so  is 
the  shock  repeated,  which  gets  reUef 
fay  some  more  water  being  driven 
through  B.  Tliifl  action  is  rapidly  re- 
peated, thirty  strokes  a  minute  being 
an  ordinary  u  umber,  and  the  supply  of 
water  paeang  into  the  air  Teeael  is 
■atisfnetoiy,  though  not  so  much  as 
goes  to  waste  past  the  daeh  valve  and 
through  the  outlet  K. 

As  the  water  enters  the  ^iir  vessel  G, 
so  it  passes  out  and  up  through  the 
delivery  )  'i  |  «■ .  A«  this  water  rises  high 
in  the  lii'hvt  ry  pif*',  the  lutek  pressure 
on  each  Htroke  in  cou&iUerable,  and  the 
air  veesel  fulfilling  the  same  duty  as  it 


does  on  a  pump^  prevents  shock  and 

injury  to  the  apj)anitii<^.    The  air  will 
Houietirnc^t  be  alt»orVHMi,  or  work  out  of 
the  air  vessel,  and  whenever  it  does,  the 
noise  and  vibration  give  the  plainest 
evidence  that  the  elastic  air  cushion  is 
dwindling  away.    It  niijjht   Im*  s-uM 
that  the  air  is  always  being  absorbed 
from  the  chamber,  ud  an  inlet  is  pro- 
vided expressly  to  make  good  this  loss. 
As  a  rule  it  is  a  *'  snifting"  valve  (at 
A  on  the  illustrntiou),  this  being  a 
plain  piece  of  metal  tube  with  a  very 
fine  hole  through  it.   Keith's  rams, 
however,  have  a  properly  constructed 
air  valve  which  it  is  claimed  gives  a 
more  regular  supply  to  make  good  the 
loas. 

A  feature  also  peculiar  to  this  ram 

is  the  counterlialance  eoar,  illustrated 
and  marked  with  the  letters  C,  1>,  E,  F. 
It  can  be  well  understood  that  with  an 
unbalanced  dash  valve  there  is  con- 
siderable resistance  offered  to  its  ristng 
freely  with  a  low  fall  and  limited 
supply,  the  result  being  that  much 
more  water  goes  to  waste  than  whim 
the  valve  lifts  with  very  little  iovoe 
l)eneath  it.    The  countcrbiilance  p^mr 
provides  for  tlie  d^ish  valve  liftixig  with 
a  low  force  as  will  be  seen. 

Fig.  233  aSords  a  dear  idea  of  the 
detail  of  piping  required  in  fixing  a 
ram.  It  is  not  esseutiiU  that  the 
drive  pipe  be  taken  from  the 
head  .of  the  fall.  It  may  ooma 
any  point  in  the  higher  point  of  tbs 
stream,  the  fall  required  for  the  opera- 
tion of  the  ram  lieing  in  the  drive  pipe, 

(6)  A  ram  of  good  make  will  Kener> 
aUy  nise  water  thirtj  times  the  Eeight 
of  the  fall,  but  in  practice  it  should 
not  l»e  given  more  than  aKmt  twenty- 
five  times  the  height,  and  the  total 
height  ought  not  to  eioeed  200  ft. 
An  authority  states  that  when  driving 
water  t-o  a  house  or  reservoir  1 OOO  ft. 
from  the  ram,  the  latter,  if  of  ur>^:^ 
make,  will  rai£>e  purt  of  the  water 
passing  through  it  to  4  tim«n  tibe 
iieight  of  the  fall,  ^  part  8  timces 
l'^^'"^  times  the  height  of  the 
faU.  Thus  a  ram  with  8*ft.  full  wlU 
ralselgal.  64ft.»cr8gd,82ft.  high. 
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out  of  every  14  gal.  pasamg  through 
the  ram. 

Although  some  figures  may  be  fur- 
niHhed  an  to  the  sizes  of  drive  and 
delivery  pipen,  al)out  the  l)c.st  j)l;in  to 
follow  b  to  let  the  ram-maker  lurnish 
thMe  partioalBn.  In  oidflring  »  ram 
it  is  necessary  to  state  (1)  the  utmost 
available  fall  ;  (2)  the  amotmt  of  water 
nmuiDg  Id  the  stream ;  (3)  the  height 


Ordinary  conditious  would  uicau  a 
fall  propoHlonate  to  the  height  of 
deliveiy-'I  to  25— and  a  horiiontal 

distance  of  '2:>0  yd.  to  h  mile. 

A  formula  given  by  I'ytehvein  for 
the  diameter  of  the  parallel  drive  pipe 
is  that  tiie  square  root  of  the  quantny 
of  water  used  in  gal.  per  second  is 
multiplied  ))y  O-OfiS.  The  delivery 
pipe  should  have  a  diameter  that  will 
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no. ! 

to  wliich  the  water  is  to  be  raised  ;  (4)  I 
the  amount  of  water  required  per  day  ;  j 
(5)  the  horiBootal  distaooe  som  uie  • 
mm  to  the  cistern  or  researroir.    A  lilt  I 
which  will  Ije  found  of  some  service, 
when  the  conditions  are  wliat  may  be 
termed  ordinary,  has  been  published 
hj  Hughee,  Stttton,  and  Diglbj*  ^ 
aa  f <^ow8 : — 


in. 
1 

\k 
2 

3 

3# 

4 


3  8.' -si 


In.  ' 

i  I  Ito  4 

j  4  10 

I  10  „  70 

1  120  „  » 
W  25  .,  30 
U  ^  »  4U 

2  '40  M 


Approximate  Number  of 
G&L  rmiMd  in  24  hours. 


60  ft.  higk 


200  to 

800 
12000  „ 
4000 

fiOOO  .. 
OooO  „ 
,8000  „ 


«00 
'2.000 


100  ft.  high. 


1 00  to 
400  .. 


4,00011000  « 
§,000,9090  . 

6.000  2500  „ 

s.oouaooo  „ 
13,000,4000  „ 


iOO 
1000 
3000 


3000 
4000 


not  add  more  pressure  (by  friction) 
than  is  equal  to  a  head  of  from  2  to 
8  ft.  Thifl  would  usually  make  it  }  to 
\  the  areji  of  the  drive  pipe. 

Another  formula  to  find  the  dianictcr 
of  the  drive  pipe  is — for  the  diameter 
of  the  drive  pipe,  multiply  the  square- 
root  of  the  number  of  cub.  ft.  of 
water  used  per  second  by  1  •  15.  For 
the  delivery  pipe,  multiply  the  square- 
root  of  the  number  of  cub.  ft.  of 
water  uaed  \n  the  ram  by  0*76. 

The  length  of  the  drive  pipe  of  a 
ram  has  an  important  >>earinp  on  the 
efhciency  of  the  apparatus.  On  refer- 
enoe  to  Fig.  282,  it  will  be  seen  that 
the  sudden  stoppage  of  the  flow  of 
water  through  the  dash  valve  (also 
calle«l  the  pulse  valve)  and  the  shock 
or  ramming  stroke  tlio  water  then 
deUvers,  not  only  opens  the  valTO  B 
but  also  exerts  an  equal  pressure  back- 
wards on  the  water  in  the  driv^  pipe 
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The  flow  of  water  down  the  drive  pipe  ; 
is  arrested  for  the  moment,  tad  if  toil  ' 
pipe  ti  too  abort,  the  flow  will  be  re- 
versed— the  water  being  driven  back — 
and  this  would  cau^e  irrej^ular  working. 
Attempts  have  boeti  made  to  overcome 
th»— «iid  admit  of  a  ■hort  drive  pipe 
— by  putting  a  check  valve  (flap  valve) 
just  where  the  drive-pipe  joins  the 
body  of  the  ram.  This  would  shut 
againBt  any  back  piCMliro,  quita  flibrift- 
Uog  any  reverM  aotioD  in  the  drive 
pipe.  This,  however,  has  proved  such 
a  limited  succeiy*,  that  every  engineer 
arranges  to  have  a  drive  pipe  of  nSA.* 
eient  length  to  make  a  check  valve 
unnecessarj'.  It  is  le^n  important 
that  the  drive  pipe  be  lonp;  when  tlie 
fall  ia  a  Kood  one  and  tha  delivery  is 
moderaUdy  low,  than  when  the  fall  ia 
low  and  the  delivery  a  full  height. 
On  thiti  account,  no  length  can  bO' 
given  that  will  suit  every  case. 

To  decide  the  length  of  the  drive 
pipe  an  anthority  hae  stated  tliat  its 
length  sliould  bo  as  gn«t  as  the  height 
to  whicli  the  water  i.s  to  \>e  deUvered, 
or  at  least,  f  of  this.  Another  calcu- 
lation requires  the  length  of  the  drive 
pope  to  be  16  times  tlie  fall,  without 
connidering  the  height  »>f  the  delivery. 
American  practice  is  to  allow  the 
length  to  be  6  to  10  times  the  fall. 
A  good,  plan  is  to  put  the  available 
figures  Ixjfore  (bo  maker  of  the  ram, 
and  let  him  decide.  As  no  two  makers 
of  rams  act  quite  alike  the  maker  is 
undoubtedly  the  beat  judge  of  his  own 
appliances.  Failing  this  the  best  rule 
to  follow  is  the  first  one  given,  which 
provides  for  the  drive  pipe  being  in 
length  the  same  as  the  perpendicular 
height  from  ram  to  cistern,  with  a 
miniiy*"'"  of  :uj  ft. 

The  driye  pipe  is  usually  of  cast  or 
wrought  iron.  This  has  not  such  a 
smooth  interior  aur&oe  as  lead  pipe, 
but  this  latter  does  not  bear  water- 
hammer,  or  strain  due  to  ahocks, 
well. 

In  fixing  a  mm  the  first  thing  to  he 
done  is  to  form  the  base  it  is  to  htand 
upon.  The  ram  should  be  j^laced  on 
a  alab^of  atones  6  in.  or  8  in.  thick, 


and  be  bolted  hrmly  to  this.  The 
stone  is  cemented  on  end  into  a  con- 
crete bed.    The  ram  must  be  fixed 
quite  level.     With  low  fall-*  every 
effort  is  made  to  get  every  inch  ci 
depth  possible,  to  increase  the  M  i» 
this  extent,  but,  of  course,  the  run 
cannot  be  placc<l  so  low  that  the  tail 
water  will  not  tiow  away.    Some  rams 
will  certainly  work  when  submerged  a 
little  in  times  of  storm  and  flood,  but 
this  is  not  a  normal  state  of  thingm 
and  the  rama  cannot  be  giving  belt 
results. 

The  distent  or  sliesm  end  of  the 
drive  pipe  haa  a  strainer  over  it  to 

I  prevent  fish  or  other  living  things 
getting  into  the  ram,  and  tliis  should 

.  be aceesstble for  deaning.  Itisimper* 
tant  that  the  drive  pipe  he  joined  vay 
sonndly  to  the  body  of  the  ram,  this 
joint  being  the  most  likely  one  to  work 
loose  and  give  trouble. 

It  is  a  good  plan  to  proivide  a  slop 
valve  (with  full  strai^t  vvay)  at  the 
foot  of  the  delivery  pipe,  that  tlvis 
pipe  may  not  liave  to  be  emptied  when 
the  ram  needs  attention.  On  the 
other  hand,  an  emptying  oock  might 
be  provided  at  the  foot  of  this  pipe — 
on  the  deUvCTy  side  of  the  stop  valve 
to  admit  of  the  pipe  beiiig  emptied  ia 
timea  of  severe  ntMt  or  for  other 
purpose. 

If,  on  completing  the  fixing,  a  test 
is  made  and  the  ram  ducti  uot  inmiedi- 
diately  work,  it  maybe  found  to  oper 
ate  properly  if  the  dash  or  pulae  valve 
is  pressed  down,  from  the  top.  with 
the  foot  and  worked  up  and  down  a 
§tm  tinMS.  Hie  nuinber  of  beats  tfaii 
valve  may  make  per  minute  depend* 
on  the  distance  the  valvo  rises  ic 
making  a  l»eat.  It  will  l>e  found  that 
in  the  make  of  the  ram  provision  ii 
made  to  regulate  the  tnwel  of  thi 
dash  valve  and  the  oonaequent  numbv 

of  IxJJitK. 

(c)  The  ccj[uation  uaod  for  workiu 
out  hydraulio  ram  dutiee  ia  :  Q  xB 
=  7  X  A,  in  whioh  Q  s  the  quantitf 
of  water  flowing  through  the  ram  iTi 
ral.  per  minute  ;  H  =  head,  or  height 
i  m  fsst  of  the  drive  water  above  tbe 
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ram  ;  q  =  gallons  raised  or  delivered 
par  mimite ;  and  k  s  height  in  fSeetto 
which  the  water  it  reieed. 

Let  a  CVHO  )>o  fiMgum<Hl  as  followa  : 
A  spring  is  available  yielding  25  gal. 
el  water  per  nunute,  60  ft.  mIow  the 
hotiM  end  860  ft.  from  it.  A  fidl  of 
12  ft.  can  be  got  from  the  spring  to  a 
lower  point.  .iOO  pil.  of  water  fMjr 
day  is  required.  Thin  being  the  case, 
it  nnj  nnt  be  oonduded  that  the 
12  ft  avaiUble  fall  will  only  be  10  ft. 
actual,  when  the  ram  i«  connected  up. 
The  total  height  to  which  the  water  is 
to  be  rdied  wiU  probably  be  60  ft.  X 
10  ft.  ram  below  spring  +  >ay  30  ft. 
height  of  reservoir  or  tank  in  the  house 
above  ground  level,  or  say  a  total  of 
100  ft.  In  these  conditions  the  actual 
dutf  of  the  nm  will  be  about  40  per 
cent,  of  the  theoretical  duty.  Then 
to  laise  300  gal.  per  day  of  24  hr.,  or 

300  KHl^       =  0-a08  8U.  per 

24  hr.  X  «0  niin. 

^  -208  X  100  X  100^5 

•  10  X  40 

or  mjf  nearly  5^  gaL  per  min.  must 
pan  into  the  nm.  This  yield  will 

exceed  the  amount  re<piircHl.  The  A 
size  of  ram  would  be  Hutiicieut,  with 
1  in.  drive  pipe  and  |  in  delivery. 
Tba  lift  of  100  ft.  wiU  require  the 
drive  pipe  to  be  160  fL  long.  It  is 
important  that  drive  pipes  an  (I  deli  very 
pipes  (also  tail-wateor  pipes)  have  a 
gradual  and  true  taH  or  rise,  otherwiee 
air  will  collect  in  them  and  c^use  con- 
aiderable  tmuble.   (J.  Wright  Clarke.) 

The  Bimplent  methotl  of  calculating 
the  amount  of  work  which  may  be 
agpected  of  a  ram  ii  to  oonaider,  on 
tiM  one  hand,  the  amount  of  How 
energy  available  to  do  the  work  ;  and 
on  the  other,  the  amount  of  work  to 
ba  done.  The  latter  mutt  indude  all 
power  used  in  working  the  ram,  and 
alflo  loss  by  friction,  etc.,  for  which  it 
is  usual  to  a<ld  one*third  to  the  actual 
work  to  be  done.  It  is  found  in  nrac- 
tioa  that  an  avera^  eflkienoy  of  the 
worldly  of  a  ram  is  66  per  cent. ,  the 
other  34  per  cent,  being  ab»orbe<l  by 
friction  of  working  parts  and  to  give 


the  necessuy  excess  of  oowur  over 
work  to  be  done.  A  uaunl  formula 
isQ  X  H  =  9  X  A,  in  whieh 

Q  ss  quantity  of  water  used  (or 
flowing  down  the  drive  pipe) 

in  gal. 

U  =  head  of  drive  water  in  ft. 

q  =s  quantity  of  water  reieed  in 

gal. 

A  =  height  to  which  water  is  raiaed 

in  ft. 

Therefore 

Q  X  H  =  ft. -gal.  of  flow  energy  to 

do  the  whole  of  the  work. 
9  X  A  s  ft.-ed.  of  muk  to  be  dona. 


Tills  rule  may  be  transposed  to  find 
any  one  of  the  four  fMtori  whan  the 

other  three  are  given,  care  being  taken 
to  add  or  subtract  the  §  ae  required. 
Thus,  gal.  raised,  or 

I*  ^  ^  X  2       ,     .  . 

"  h  X  — -^.WMW. 

Or  to  find  quantity  of  drive  water 

required — 

required  to  flow  down  drive  pipe. 

Ii  in  practice  a  large  head  of  drive 
an  ba  obteined,  the  driva  pipe 
should  be  proportionately  ahorter,  and 

if  a  small  head,  then  a  longer  drive 
pipe  is  necessary.  The  head  should 
not  exceed  12  ft.  to  16  ft.  for  ordinary 
purposes.  (Hy.  H.  C9ay,  in  the 
'  Plumber  and  Deromtor.') 

(d)  Among  the  many  inBtancea  of 
great  advancement  made  in  the  con- 
•truotioik  and  efBdeney  of  plumbing 
devioes,  the  improvements  made  on 
the  hydraulic  ram  should  not  be  over- 
looked. Indeed,  the  modem  type  of 
rMn  is  to  fur  perfected,  and  is  cepabia 
of  accompliehin^  riucli  large  results 
that  the  name  hydraulic  enpjine  now 
often  applied  to  it  ha--^  become  an 
appropriate  title.  We  show  sections 
of  one  of  theae  modetn  devioee,  in  the 
accompanying  illustrations,  the  one 
shown  being  the  Rife  hydniulic  engine, 
but  there  are  other  engines  or  rams 
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on  the  market  capable  of  ezoellent  duuniber  doees  the  inner  vUve,  and 
work.  the  motion  of  the  water  in  the  drive 

Fi^.  231  is  a  8c<  tiotial  view  of  the  pipe  is  reven»e<i.  When  ihc  water 
Kife  Hin^h'  acting  nuu  or  hydraulic  ;  below  the  waste  valve  aiul  in  the  drive 
engine,  the  action  of  wliich  ia  briefly  \  pipe  movea  in  a  backward  directioo, 
ae  follow!.  Whtia  the  waste  valve  ia  j  it  will  be  clearly  iteen  that  a  partU 
open,  water  entering  the  ram  through  |  vacuum  forms  below  the  wivste  valv«>, 
thedrivepipefromtheaouroeofaupp^,  '  cauaing  the  latter  to  again  open.  Wbco 


9m,  234. 


eacapes  through  the  valve  opening  : 

until  the  prnsHurc  «luo  to  inrreaai^l 
velocity  of  the  water  becomes  strong 
enough  to  close  the  waate  valve.  At 
the  instant  that  this  valve  closes,  the 
impact  from  the  body  of  \vaU»r  flowini^ 
down  through  the  drive  pipe  produces  | 
a  shock  or  ramming  stroke  as  it  is 
called,  whieb  opens  the  valve  at  the 
bottom  of  the  air  chamber. 

The  entrance  of  water  into  this 
chamber  compresses  the  air  contained  i 
in  it,  and  this  oomproasion  oontinves  | 
nntU  it  is  great  enough,  togpther  with  j 
the  pressure  in  the  ilischanre  pipe,  to  ' 
overcome  the  momentum  of  the  water  | 
tiowiug  tlu-ough  the  drive  pipe.  There 
will  be  an  instant  at  wUdi  the  two 
forces  balance  each  other,  which  is 
followed  by  the  preponderance  of  the 
pressure  from  the  air  chamber  over 
that  due  to  the  head  of  the  water  in  | 
the  drive  pipe,  owing  to  the  fact  that 
the  latter  has  lot^t  the  force  of  mo- 
mentum wliich  it  liad  when  in  motion,  j 
The  greater  pressure  within  the  air  i 


the  valve  opens,  the  water  from  Uie 
drive  pipe  ninhcH  in  again^  Mid  thos 
the  operation  continues. 

When  the  vilve  InsUe  the  air  cham- 
ber doses,  the  pressure  of  the  air 
forces  the  water  out  of  the  chamber, 
up  into  the  discharge  pipe,  to  the 
point  of  delivery.  At  the  inataot 
whenthe  tendmrajtoavaomiiB  esMi^ 
air  enters  the  appaiyitus  through  » 
small  valve  at  junt  lx»low  the  air 
chamber,  and  finds  its  way  at  tli< 
next  stroke,  into  the  ehamber.  Tha 
is  an  important  provision,  for  other- 
wise, OR  the  water  in  Icavinj^  the  air 
chamber  takes  with  it  each  time  % 
small  amount  of  air,  the  air  chamber 
would  after  a  time  beoome  exhanatodsf 
its  air,  and  the  apparatu^^  fail  to 

A  counterweight  on  the  lov^r  am 
allows  the  adjustment  ot  the  wasU 
valve  to  different  heads  and  leogtbs  d 
the  drive  pipe.  The  weight  ^kOoM 
\ie  so  adjuHt<Hl  that  the  valve  nearlj 
baiauceji,  and  when  this  is  done,  the 
valve  will  seat  veiy  quickly. 
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The  result  of  the  quick  seating  of 
the  WMte  valve  10  that  the  nm  m^ee 
a  large  nutnl)cr  of  «]uick,  short  stroke*, 
such  Htrokcs  not  only  lieinp  far  easier 
ou  the  apparatus  than  long,  slow 
itrokflt,  hut  perfomimg  the  wmk  with 
far  Urn  WMte  of  ivmter. 


It  goes   without   saying  that  the 
stroke  must  have  power  enough  in  it 
to  overoome  the  pioieure  in  the  de- 
livery pipe,  the  proper  placing  of  the  , 
weight  aUowiog  this  to  be  dmw  to  a  | 


almost  the  entire  jar  when  the  valve 
oloeee.   The  valve  inside  the  air  duun- 

ber  we  kIiow  in  detail  in  Fig.  23f». 
It  is  nijule  up  of  a  rublxT  disc,  with 
gridiron  ports  and  convex  Heists 
netened  at  the  centre  and  lifting  on 
the  circumference.  The  result  is  that 
the  rthock  from  the  driving  water  is 
transferred  through  the  air  cushion 
with  the  least  possible  jar  and  friction. 

In  Fig.  2w  we  show  tlie  doable 
acting  tyjHj  of  this  same  engine,  the 
only  (liHereiice  l)ctween  it  and  the 
single  acting  type  being  the  connection 
just  below  the  air  ehamber  valve. 

It  sometimes  happens  that  the 
supply  of  water  which  it  is  dewired  to 
use  is  somewhat  limited,  and  in  tliis 
oeee,  if  another  supply  is  at  liaud  that 
may  be  used  to  operate  the  ram,  the 
latter  may  he  used  for  power,  and  the 
former  may  be  delivered.  The  double- 
acting  ram  is  designed  to  accomplish 
thia  remits  the  general  idea  of  the 
oooneetioiiB  being  shown  in  Fig.  286. 


FlO.  336. 


fine  pcjint.  The  waste  valve  consii^ts 
of  a  large  rubber  valve  acting  with  a 
balance  counterweight  and  spring 
■eatingt  wliieh  results  in  taking  ilp 


The  spring  water  connection  is  made 
as  seen  in  Fig.  287,  and  by  prtijierly 
adjusting  the  relative  flow  of  the 
water  used  as  power,  and  the  water 
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to  h&  delivered,  eprmg  mitor  for  |  the  tank  thould  fgnuBoiOj  be  of  abovi 
uutance,  the  raw  may  be  made  to  |  one-half  the  diaonter  of  the  drive 
deliver  only  the  liitt<*r.  Tlio  old  ,  ]A]n^.  ^\ll^n  the  perpeinlicular  fall 
style  mm  clniiiK'd  to  deliver  when  |  from  the  wiurce  of  supply  to  the 
properly  iuatalled  about  oue-»eveuth  i  waste  valve  is  only  a  few  feet,  aujd 
of  the  waftor  ivaii^  from  the  ■ooroe  |  the  nafeer  ii  to  be  niied  to  »  oooBidflr- 


of  supply  to  a  height  five  tii 
g^reat  as  the  distance  from  the  source 
to  the  wawto  valve,  or  one-fourteenth 
of  the  water  to  a  height  twenty  times 
thU  dietanoe.  The  mekera  of  the 
rem  wluch  we  have  described,  how- 
ever, claim  that  it  will  pump  waiter 
30  feet  high  for  every  foot  of  fall  on 
the  ^ve  pipe,  and  at  a  muoh  lovrer 
imte  of  iRttter  waste.  That  the  appa- 
ratus covers  a  wide  field  may  >»e  S"een 
from  tlie  fact  tliat  they  are  made  of 
▼arious  capacity,  from  the  small  sizes 
to  thoae  capable  of  pumping  1,000,000 
gpllons  i>er  day.  The  claim  is  also 
made  that  they  will  pump  as  high  aa 
600  feet. 

In  the  uie  of  tho  ordinary  ram  it  is 
best  to  use  as  tmall  a  head  as  possible, 

owing  to  the  f»evere  Rhock  on  the 
apparatus,  due  to  a  high  head.  In 
the  use  of  the  present  device,  how- 
over,  it  is  claimed  that  it  will  work 

under  a^^  high  a  head  as  50  feet,  and 
under  as  low  a  head  as  IS  inches. 
The  delivery  pipe  from  the  ram  to 


able  height,  the  length  of  ram, 
is,  the  length  of  the  drive  pipe,  must 
be  incnvv.se<l  to  such  an  extent  that 
water  in  it  will  not  be  forced  back 
into  the  spring  when  tho  waste  ^valvw 
closes,  which  result  will  occur,  if  the 
drive  pipe  is  not  long  enough.  The 
proper  laying  of  the  drive  pipe  is  aa 
important  featore  to  the  unnworful 
operation  of  the  ram,  some  of  the 
important  poinU   being   as  follows  • 
The  drive  f)ipe  should  be  run  on  an 
incline  perfectly  straight.    The  only 
curve  this  pipe  should  have  is  at  tlia 
fwint  where  it  connects  with  the  ram, 
and  the  cliange  in  direction  should  be 
made  by  bending  the  pipe  rather  than 
by  the  use  of  fittings.   The  aid  off 
the  drive  pipe  entering  the  source  of 
supply  should   be  provided   with  a 
strainer,  and  should  be  low  enough 
in  the  water  to  avoid  any  posaibHily 
of  drawing  in  air.    In  addition  it 
should  be  ^ecn  to  that  the  driv<e 
is  absolutely  air-tight. 

In  many  cases,  owing  to  the  relative 
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podtiong  of  the  nun  and  the  souroe 
of  supply,  and  owing  to  the  nature 

of  the  surface  of  the  ground,  it  \» 
very  difficult  without  digging  deep 
into  the  ground  to  run  the  drive  pipe 
on  a  mnij^  stn^t  incline  to  the  lam, 
andto  oifwoome  thia  difiloally, 


from  the  ■ooroe  faito  the  tank.  The 

water  standH  at  the  aaiue  level  in  the 
tank  as  in  the  pprint;,  luid  frora  the 
point  at  which  the  fornifr  is  l<K'uttni, 
the  drive  pipe  niay  eaHily  be  ruu  to 
the  nm  in  the  proper  manner. 
InFig.  289,  theMnMrMiiltki 


Flo.  m 
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expedients  may  be  resorted  to.  Two  pliahed,  possibly  at  less  expense,  by 
of  theeeremediee  we  show  fai  2S8  |  the  nee  of  a  ttaad  pipe  m  plaoe  of  the 
and  239.  tank,  although  iiisteatl  of  oonetmctuig 

In  Fig.  238,  a  tank  is  located  be-  a  tjink  eHfx*cialIy  for  the  purpoBe,  a 
tween  the  source  of  supply  and  the  .  stout  barrel  may  be  used.  The 
lam  at  aiMh  a  point  aa  eoEKutiona  maj  j  Plumbers'  Tnule  JouniaL') 


2  B 
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Incubators. 

Takvo  Into  oonndmtioii  €he  nitmlMr 
ct  oonditkmi  abeulutely  neoesaaiy,  a 

home-made,  roughly  const ructctl  incu- 
bator is  not  likely  to  be  succesaful. 
A  machine  which  automatically  regu- 
late* the  temperature  of  the  eggs, 
irrct^pective  of  that  of  the  external 
atmosphere,  in  easential.  Regulators 
are  attached  to  all  incubators  in  use  at 
the  pratent  tune.  Tomlinaon'e  works 
by  the  expansion  of  air ;  Cliristy's  by 
the  flexing  of  a  compound  metallic  bar, 
and  Hearaon's  b^  the  volatilisation  of 
fluid  in  a  metalhe  capsule,  which,  by 
ita  audden  ezpani^i"!!  iit  any  deaired 
temperature,  cut*  oiY  the  ponrre  of 
heat,  and  prevents  the  degree  t<>  wliich 
the  machine  regulated  being  ever 
exceeded.  In  addition  to  the  exact 
regulation  of  the  temperature,  an  incu- 
hator,  to  be  HUCCCKHful,  must  be  so 
ammged  that  the  eggs  are  heated  from 
above,  and  tliat  there  muet  be  a  oon- 
atant  supply  of  fresh,  moist  air  (not 
aaturated  with  waterj'  vap)ur).  The 
atlvantages  of  incubators  from  a  practi- 
cal point  of  view  as  regards  market 
and  table  poultry  are  due  to  their 
Buf) plying  hens  with  full  clutches  of 
chickens.  In  France,  cliickens  are 
hatched  in  large  numbers  for  sale  to 
itTn«.ll  proprietors,  and  reared  bj  them 
under  ordinary  fowls,  or  in  larger 
numbers  under  turkey  hens.  There 
need  be  no  hesitation  in  using  incu- 
bators on  the  score  of  pnoticability,  as 
the  product — ^the  chickens — are  found 
to  be  jvs  Bati«factory  in  every  way  as  if 
natunilly  l))itched  under  a  hen. 

Iiicu)iators  have  been  of  two  general 
^pes,  viz.,  the  ** atmospheric"  and 
the  "hy<lro";  thei<e  terms,  simply 
explained,  being  tliat  the  former  has 
heated  air  and  gases  direct  from  the 
burners  to  afford  the  required  warmth, 
wUle  the  latter  has  a  hot  water  tank 
(heated  by  burTaers)to  yield  the  warmth. 
The  opinion  of  experienced  people  is 
that  one  is  as  good  as  the  other, 
giTcn  equal  care  in  the  make  and  use 


of  the  incubator,  but  Hearson'a  patent 

(IRSl,  now  expired)  having  been  of  the 
hydro  variety  and  largely  advertised 
and  pushed,  lias  made  this  principle 
the  one  moat  in  favour  and  me. 

The  sizes  of  incubators  usually  run 
25,  60,  and  100-egg.  There  is  a 
general  opinion  that  they  work  beat 
when  full,  and  thata  100-egg  sine  with 
50  eggs  in  it  does  not  give  such  good 
results  as  a  60-egg  BM  with  45  or  50 
eg^  in  it. 

The  essentials  of  incubation  are  a 
uniform  temperature,  applied  from 
above  the  eggs,  and  a  regular  supply  of 
fresh  air  which  must  be  humid  or  moist, 
but  not  positively  satimited.    It  is 
required  to  prerent  the  ^gj^a  being 
dried  by  the  warmth,  but  too  much 
moisture  is  almost  as  Kid  as  a  want  of 
it.  The  temperature  required  is  1Q4-F., 
but  it  may  vary  a  degree  either  way, 
though  eveiy  oare  should  be  taken  to 
ml  just   the  regulator  to  get  precise 
results.    Every  incubator  should  be 
run  a  day  or  two  empty  before  the 
eggs  are  put  in  to  get  oorrect  adjiieU 
ment.    The  tempemture  w  eaourtained 
from  the  thermometer  shown  iti  th^ 
illustration.    This  should  be  a  plain 
tube  with  long  bulb  and  graduated 
from  90*=*  to  llO^'F.,  the  nuurks  bei^ 
on  the  tu>>e  itself,  not  on  paper  or 
wooii  attivched  to  the  tube.     A  Becond 
thermometer  graduated  to  about  l^O^F. 
ia  Bometunea  used  to  test  the  heat  ef 
the  water,  but  this  is  optional,  mm  ths 
heat  in  the  egg  drawer  is  the  important 
temperature.    When  putting  the  eggs 
in  let  the  temperature  be  low  rather 
than  high,  and  a  compamUve^  low 
tempemture  for  the  first  few  hounil 
much  letter  than  hcatinjg   them  up 
rapidly  and  possibly  overheating  them 
in  do^  this.   Ezperienoed  peqpk 
consider  that  more  eggs  are  spoiMd 
during  the  lirst  twenty-four  hours  tha'.; 
anytime.    Itmaybeadded  tliai  tht  rv 
is  no  necessity  to  cool  the  egg^  a  little 
once  a  day,  as  a  hen  doe^,  when  she 
vacates  the  nest  to  ftjeti.     It  ia  un- 
necessary trouble,  and  thcrf  it*  consider- 
able risk  by  forgetting  them  for  aa 
hour.   Constant  ngular  iMUng  is  a 
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every  way  HucceKsful.  IncubatioulBita  I  ode  to  side  ;  Fit;.  241.  frr)m  front  to 
from  20^'  to  21  days.  |  bikdc  ;  Fig.  242,  addition  of  dryiug 
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The  following  illuttmtioDB,  Fif^.  240  i  box,  if  required  ;  Fig.  243,  thefinuhed 
to244,afronl  fnrticulaniof  a8ucce88ful  \  inculiator  showing  fnnnt  flap  dcwr  down 

incuVitttor  of  the  water- tank  or  liydr'>  and  ejjg  drawer  pjirlly  out  :  Fi^'. 'Ji  t, 
type.    Fig.  210  ia  a  cross  aectioa  from  (  detailu  of  air-liutuidifying  trav.  Tlxe 
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incubator  oouBists  largely  of  &u  out^ 
•od  iDnw  wooden  oiM,  the  spaoe  be- 
tween the  two  being  packed  with  a 
poor  heat-conducting  material  to  pre- 
vent low  of  heat,  or  changes  of  internal 


successful,  bat  not  eenly  packed  er 
held  in  place  everywhere.   To  avoid 

risk  of  fire,  the  tank  is  sometimes  ex- 
tended as  a.  water-way  tube  around  the 
flue  just  where  it  enters. 


Fio.  Ml 

heat  due  to  changes  in  external  t«n- 
perature.  Ck>w-hair  is  a  good  meteml, 
ii  being  almost  devoid  of  heat-con- 
ducting pniperlies,  Init  this  is  liable 
to  harbour  vermin,  if  they  can  get  to 


Fio.  948. 

it.  Sawdust  is  fairly  successful,  hut 
these  and  many  other  suVistances 
possess  the  disadvantage  of  being 
uiflammable.  There  ie  risk  of  their 
igniting  where  the  flue  paA«cft  through, 
and  on  this  account  and  for  general 
reasons,  silicate  cotton  (slag- wool  or 
glass-wool)  should  be  need,  if  it  can  be 
obtained.  It  is  reasonable  in  price,  a 
good  poor-conductor,  and  is  quite  non- 
inflammable.     Failing  this,  sand  is 


FtO.  344 

The  tank,  it  will  bo  seen.  h.'i^  it^ 
contents  heated  by  the  flue  passing 
through.   The  flue  enten  attho  aide, 
near  ttie  front,  paseee  along  the  front, 
then  goes  from  front  to  l*wk  (still 
horizontAlly  in  the  tank),  then  from 
side  to  side  along  the  back,  lastly  rising 
as  a  short  verticaU  pipe, 
as  shown  in  dotted  line 
in  Fig.  240.     A  plan 
of  the  flue  in  Fig.  240 
would  show  it  to  be 
3  -shaped,  wholly  in  the 
tank  except  the  end  that 
receives  the  heat  and 
the   cBBd  wbisikk  di»> 
ohargee  the  products  of 
combustion.    The  tank 
has  a  fllHng  tube,  at  a. 
convenient    point  on 
top,  as  ahoiwn.  Tlie 
heat  is  best  afforded  by 
a  petroleum  lamp  with 
a  Silver's  burner,  this 
requiring  no  glass  dhim- 
ney.  but  any  burner  wil. 
do,  if  it  burns  rejanilarly. 
brightly,  affording  a  good  heat  and 
not  smoking. 

The  egg-drawer  haa  a  bottom 
perforated  sine  or  wire  gauze,  aci^ 
beneath  this  comw  the  air-moiatetiing 
or  humidifying  tr^  or  pan.  This  i* 
shown  in  detail  in  Fig.  244,  and  will  be 
aeen  to  consist  of  a  equaro  aiiio  tray 
with  a  low  "tower"  in  the  centrr. 
this  tower  >Hnng  perforate<l  all  nmui 
just  beneath  its  upper  plate.  liefer- 
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€noe  to  the  other  fllustntioiiB  will  . 
.show  that  all  the  air  comes  through 
these  openings.    Re»<tin(3C  in  the  tray,  ' 
over  the    tower  "     au  inverted  tray 
made  of  perforated  chie,  shown  sepa-  | 
rately  as  the  lower  half  of  Fig.  244.  | 
When  this  perforated  tray  is  in  p<^)8ition,  | 
it  is  covered  with  a  piece  of  canvas  or  i 
aimilar  abiiorbeut  material  cut  a  few  I 
.inohee  lai^  than  the  perforated  tray, 
so  that  its  e(lge«  may  fall  down  and 
dip  ill  tlie  water  that  is  in  the  lower  ' 
aud  outer  tray.    This  is  showu  in  the 
fint  two  fllustrationa  and  the  remit, 
it  will  be  seen,  in  that  all  the  air  that 
passen  the  e|^^s  lias  first  to  psis«  through 
a  sheet  uf   mtiterial  saturated  with 
water.    The  humidifying  tray  rests 
on  a  wooden  fidse  bottom,  as  shown. 

The  temperature  is  recordetl  by  the  ' 
plain  tube  thermometer  which  is  shown 
passiug  tlurough  a  felt- lined  hole  in  the 
front  flap  door  in  Fig.  241.  Tlie 
outlet  ventilation  is  provided  by  four 
simple  holes  at  front  and  liaok,  as 
shown. 

Probably  the  most  important  detail 
of  an  incubator  is  the  temperature 

regulator.  It  will  l>e  seen  that  there 
is  a  metal  cup  HUH|iendeii  over  the 
vertical  flue  tube  which  is  immediately 
above  the  lamp.  U  tiiie  cap  ie  close 
down  on  the  tube,  the  whole  of  the 
heate<l  products  from  the  lamp  have 
to  pass  through  the  flue  which  traver- 
ses three  sidee  of  the  tank  and  the 
water  receives  its  greatest  beat.  If, 
on  the  other  hand,  the  Huspended  cap  ' 
docs  not  come  down  close  on  to  the 
vertical  tube,  then  a  certain  amount  of  I 
heatesoapes,  the  amount  corresponding 
to  the  extent  of  the  opening  between 
tube  and  cap.  If,  therefore,  heat 
escapes  this  way  it  is  lost  to  the  tank, 
and  the  heat  of  the  water  is  less 
accordingly.  The  purpose,  therefore, 
of  the  regulator  is  to  so  control  the 
volume  of  lieated  prcKluct,"*  passing 
throush  the  tank  flue  tliat  the  water 
shall  be  kept  at  a  unifbnn  heat,  and 
thus  aibcd  a  constant  unifonn  warmth 
to  the  eggH. 

The  motive  |[X)wer  tliat  operates  the 
suspended  cap  (by  means  of  the  hori- 


zontal krer  rod  shown)  is  a  "  capsule,  ** 

or  what  the  ATnericans  call  a  wafer. 
It  is  a  flat  hollow  disc  of  thin  sheet 
brass,  with  flexible  sides,  so  tliat  any 
pressure  from  within  the  cajwule 
presses  or  bulges  the  sides  outwards, 
that  is,  causes  the  otherwise  flat  disc 
to  swell  its  sides  out  to  form  a  ball  as  far 
as  it  is  possible  for  it  to  do  so.  It  is 
not  intended  to  recommend  that  any 
amateur  attempt  to  make  the  capsule, 
as  it  would  mean  npecial  apparatus  and 
numberless  trials  before  a  perfect  one 
was  obtained.  A  single  oMsule,  or 
two  or  three,  should  be  bought,  but  it 
may  Ih' oxplaineil  that  within  the  cap- 
sule there  is  a  little  special  fluid, 
usually  a  mixture  of  alcohol  and  ether, 
that  evaporates— it  might  be  said,  boils 
— at  ;i  low  temperature  and  generates 
vajx  iur  or  steam  in  suthcient  volume  to 
press  out  the  walls  of  the  disc.*  Here, 
then,  we  have  a  small  appUanoe  that 
afTonls  a  movement  by  the  inflation 
and  deflation,  according  to  the  tempera- 
ture. 

The  capsule  is  placed  horisontally 
just  above  the  eggs,  and  to  admit  of  its 

operating  the  vertiad  wire  rod  which 
rests  upon  it  (Fig.  240),  and  sontisingor 
lowering  the  tiue  cap,  it  (the  capsule) 
must  rest  on  a  firm  bracket  or  base. 
This  is  provided  by  a  hanging  bracket  or 
table,  a  plate  nuspendetl  l)y  rigid  wires, 
as  shown.  On  this  httle  table  the 
capsule  rests,  and,  when  it  inflates, 
bemg  unable  to  inflate  downwards,  it 
does  so  wholly  in  an  upwanl  direction, 
raising  tin*  vertiail  ml  accordingly. 
By  shiitiiig  the  small  weight  shown  on 
the  top  horisontal  bar,  the  action  may 
be  "sot,"  so  as  to  correspond  exactly 
with  the  re«]uired  tem|jcrature. 

It  may  be  tuided  in  conclusion  that 
an  incubator  requires  to  be  carefully 
and  well  made,  as,  failing  this,  many 
faults  will  develop,  the  results  of 
which  will  be  perplexing,  and  proliably 
set  down  to  the  quality  of  the  ej^s,  or 
failure  due  to  the  hatehing  being  '*  un- 
natural." It  is  of  no  use  anyone  just 
knocking  one  together  to  se<>  if  it  an- 

*  Though  the  cap<in|p  is  xpoken  uf  MadbM. 
U  maj  bo  square,  bay  2  iu.  by  2  io. 
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Bvrers,  for  the  prtilinbilitics  are  that  it 
will  not  <  )f  th»>  [lartH  that  re<|uire  t<»  be 
particularly  accurate,  the  uperatiou  , 
of  the  temperature  regulator  perhaps  > 
takee  fint  place.    It  is  the  fitting  of  • 
the  capsule,  its  Itvso  or  table  an<l  the 
vertical  rwl  from  it  that  have  to  lie 
really  good  work,  ad  the  vertical  nxl 
muit  not  bind  anywhere  in  ite  tube,  • 
and  it  raust  be  truly  vertical  and  come 
down  precisely  central  on  the  capsule. 
The  pivoted  fitting  at  the  top,  which 
the  upper  end  of  tlie  Tertioel  rod  do-  j 
vstei,muit«liobo«ootti»temitomovo-  I 


India-Rubber. 

{See  ai*o  Cements,  Ebonite  and 

VULCAHITB,     OUTTA  -  PkbcHA, 
RUBBBR  STAMn,  RO.) 

Caoutchouc  or  india-rubber,  also 
farielij  collod  "rabber"  io  a  uHoral 
renin  or  gum  that  can  be  made  to  flow 
or  exude  from  certaiti  tree!*  and  vines, 
ita  tluid  atate  cluingiug  to  that  of  a 
oompoimtively  dry,  but  Tory  elaatic, 
niMi  after  •Kpomiro  to  tbo  air.  Ongoi> 


no.  Mi. 


ment.    OccAKion  illy  it  if*  hinired,  a  pin    ally  it  was  thoui^ht  t<"»  l>e  the  product 


(Kinsing  through  itt«  knuckle,  but  it  is 
belter  to  let  it  be  pivoted  on  two 
pointed  eot  eorewa,  one  ooob 
Fig.  245. 


of  but  one  kind  of  tree,  but  the  great 
demand  end  the  high  value  of  rubber 
have  resulted  in  manyTOgvteble  growtho 
being  found  to  yield  the  precious  fluid. 
Some  are  trees,  .^ome  shni)w,  wliil* 
much  of  the  African  rubber  prr»cur«d 
from  the  Landolpkia  giant  vine  or 
creeper  in  ita  Yanctio8.  TImto  it 
Hcarcely  a  country'  in  the  tropical  V>ell 
that  does  not  now  send  rublier  into 
the  market.  Some  rubber  juices  dxj 
in  the  eun,  while  aomo  require  astriB- 
gents  or  smoking.  There  are  now 
also  la'ttard  rubl)er«  to  \>q  reckoned 
there  having  ah^y  been  found  som*^ 
■ooree  of  treea  that  yield  a  gum  tlwu 
resembles  true  rubber  motn  lem, 
Bjdata,  for  instance  (the  puiu  of  the 
bullet  tree),  is  so  netriy  a  true  rubier 
aa  to  have  oonsideroble  u»e  in  tbs 
arts  in  lieu  of  rubljer,  for  beiiMr  a 
Hubstanee  intorriieiliate  l>etweenriiW>er 
and  gutU-percha  it  may  be  used  f>r 

luany  manufi. 
tunng  purpoMM  whore  an  inferiui 
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rubber  answers  all  requirements. 
There  are,  however,  l«>tanl  rultU'rH 
that  have  little  uUiily,  except  as 
ndulteranta  and  to  show  to  what 
eKtents  the  March  for  these  substances 
is  carried  it  may  stated  tliat,  in 
Yuc^itan,  a  rubber-like  gum  is  obtained 
from  an  insect  tliat  swarms  in  certain 
f&itriota. 

The  caoutchouc  or  rubber  of  com- 
meree  is  Roluble  in  ether,  chloroform, 
carbon  biHulphide,  coal-tar  naphtha, 
benaol,  turpentine,  and  m  almoat  any 
liquid  hydrocarbon  ;  of  these  coiil-tar 
naphtha  is  most  largely  uwed.  In- 
corporated with  solid  hydrocarbons, 
as  naphthalene,  or  paraffin,  it  behaves 
andflr  tha  influence  of  heat  in  the 
same  way  as  a  true  solution.  It  is 
inaoluble  in  water,  alcohol,  and  acid 
and  alkaline  solutions ;  but  is  rapidly 
acted  upon  hj  atroug  minenl  adds, 
eapedaDor  whan  heated,  and  by  chlo- 
rine, bromine,  and  iodine  in  the  cold. 
Heated  above  4®  C.  (40°  F.),  it  is  soft 
and  elastic,  and  remains  the  same  at 
100*'  C.  (212°  F.);  lielow  4°  C.  (40^F.), 
it  is  liard  and  inelastic,  but  not  brittle  ; 
when  heated  to  115^  C.  (239°  F.),  it 
softens,  and  is  decomposed  into  a 
sticky,  tarry  mass  fay  standing  for  a 
few  days  ;  congelation  prevents  this 
only  while  it  lasts ;  hejit  Hccelenittts 
the  change.  In  this  condition,  how- 
ever, it  may  be  Tuloaniied.  Contact 
with  oBj  or  fiitty  sufaatanoes  induces 
the  decomiMwition  of  caoutchouc.  In 
commerce,  the  manufactureii  article 
is  usually  called  "  rubber  "  or  "  iudia- 
rubber  '* ;  when  cured  or  Tulcanised, 
it  is  called  **  vulcanised  rubber,"  if 
Boft ;  and  "vulcnnite"  or  "ebonite," 
when  cured  to  a  liard  or  homy  condi- 
tion.  Raw  india-rubber  as  met  with 
in  the  markets  is  technically  called 
*  *  gum , "  Tliere  are  many  application h, 
where  the  inferior  kind^,  irrespective 
of  their  being  cheaper,  are  better 
adapted  than  the  finer  deeeriptions. 

The  nreliminarj'  treatment  of  all 
kinds  of  rub}>er  \h  much  the  same  an 
regards  sorting,  wasliing,  and  lirying  ; 
wm  is,  however,  a  great  diflwenoe 
in  canyiqg  out  the  detaila  of  these 


,  prcjcesses,  according  to  the  nature  or 
f  condition  of  the  rubber,  Kotne  descrip- 
tions having  to  be  cautiously  heated 
and  dried,  whilst  others  are  much 
moro  easily  manipulated.    In  selccttog 
I  raw  rubber,  preference  f hould  Ijc  given 
I  to  packages  made  up  of  small  masses, 
I  or  thin  pieces,  and  to  those  samples 
I  which,  when  cut  and  squeesed,  emit 
'  little  or  no  moit^ture  ;  bark  and  chips 
I  are  more  abunilaiit  in  the  drier  kindn. 
The  treatment  of  raw  rubber,  and  the 
general  subject  of  rubber  manufieture, 
however,  is  so  Urge  a  subject  as  to  be 
outside  the  province  of   •  Workshop 
I  Receipts,'  and  the  present  article  must 
j  be  restricted  to  a  variety  of  useful 
I  recipes. 

I  Spreading  and  Waterproof- 
1  ing  Fabrics. — The  treatment  of 
fabrics  which  are  to  be  proofed  "  by 
spreading,  coosiBta  in  mssing  them 
through  a  pair  of  calenders,  with  the 
object  of  pressing  down  knots,  and  giv- 
ing a  smooth  and  even  surface  ;  after 
this,  they  are  passed  over  a  steam-chest, 
I  to  expel  moisture,  y^nm  they  are  r^y 
I  t<-)  receive  the  first  cmt.  This  is 
usually  a  ditterent  luixturo  from  tlie 
bulk  of  the  prootiug,  and  is  called  a 
"atiddnff-ocatk"  ita  ol^ect  being  to 
secure  adneeion  between  the  fabric  and 
rubber  ;  it  is  generally  incorporated 
with  colouring  pigments,  white  or 
black,  so  as  not  to  allow  the  general 
mixture  to  show  through  the  cloth, 
I  or  alter  its  appearance.  A  little  oxide 
of  zinc,  or  whiting,  is  used  for  white 
or  light-coloured  goo<ls ;  Fmukfort 
and  other  blacks  are  used  for  dark 
goodi.  The  coats,  as  applied,  are 
dried  by  passing  over  a  steam-chest, 
when  the  fabric  is  again  brought  to 
the  front  of  the  macmne  for  another 
ooat,  and  so  on.  Some  dMcriptionsol 
'  goodd  have  a  fmiahing  coat  of  better 
quality  or  mixture,  in  some  cases 
containing  no  sulphur,  nor  any  pigment 
whatever.  The  number  of  coata  variea 
from  three  to  aeven,  according  to  the 
class  of  goods,  and  the  weight  of 

i material  wliich  is  to  be  put  on. 
Hachinea  are  now  employed  which 
work  on  the  oontinuous  principle ;  but 
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M  thigr  require  more  Mpace,  bo  m  to  the  solvent  ua«d,  and  the  temperature 
allow  each  coat  to  dry  in  timo  to  of  the  drying-room,  dctemiine  how 
receive  another,  it  in  not  certain  tiiat  long  this  "hanging  up  "  must  laftt 
there  ia  much  gain  in  uain^  tliem.  before  curing.    As  india-rubber  licki 

Hothoda  ham  bean  dewed  for  eol-  |  up,  aa  it  were,  tbe  vapours  and  odoun 
leeting  the  naphtha  vapour  and  con-  >  which  float  about  in  the  drying-room, 
densing  it  ;  the  principal  objections  to  '  it  would  be  infiiiit<^ly  Ix'tter  to  have  a 
theie  arraogementM  are  that  they  inter-  aeriea  of  dryiug-rooma,  no  hs  not  to 
fare  with  wd  worfcman'a  being  aUe  to  '  hans  up  the  mora  reeently  spread 
aee  his  work  as  it  passes  over  tM  ateam>  '  gooOB  with  thoae  which  ha^  more  or 
oheet,  and  do  not  allow  the  naphtha  less  coinj)lf*toly  l<>«t  their  smell  of 
itself  to  pass  off  so  completely,  owing  naphtlia.  (ioods  which  are  curc<l  by 
to  tbe  partial  obstruction,    ^e  encn--    the  cold  process  are  hung  up  in  the 


motti  quantitiea  off  naphtha  whidi  are  aame  way  ;  but  aa  they  hare  alwaja  a 

dissipated  in  the  spreading-rooms  of  more  disagreeable  aniell,  they  should 

some  of  the  largewt  e8tHV>Iiihment8,  have  a  aeparato  hanging-room  to  diy 

afford  sufficient  evidence  of  the  want  in. 

of  aomeauitable  meana  for  thil  object.  '    Brtpafillff  Kbries  te  Ov- 

Ono  plan  which  baa  been  uaed,  and  ixi|^,— ^Yhen  spread  QOtton  gooda  hmm 

which  certainly  di>e«  collect  «otno  •)f  l)e<x>metolcrably  firm,  or  quite  dr}',  they 

the  naphtlia,  connists  of  a  rectangular  are  wound  upon  hollow  sheet-irtui  cylin- 

iron  hood,  of  such  dimension!  aa  to  '  ders,  for  curing  in  open  steam,  or  in  a 

oorer  the  steam-cheet,  or  the  greater  {  steam-jaoketed  heater.    Aa  the 


part  of  it,  and   raised  towards  tbe  densetl  steam  spoils  these  g»jo<lM,  they 
mi'liile,  whore  it  of)ens  into  a  zinc  art;  carefully  wnipj:)ecl  up  as  air-  and 
chimney  or  due,  and  passes  down,  water-tight  as  podsible.    Since  wool 
ontdde  the  buikUng,  into  a  reeeiTer,  i  and  aOk  are  deatroyed  by  the  hiittt 
kept  oool  by  running  water.     Tbe  |  neoeaaary  to  cure  india-rubber  in  tfaia 
vnywur  is  mixed  with  so  much  air,  way,  the  cold  process  is  the  only  elicrT- 
which  passes  away  cliai^ed  with  the  ble  method  of  vulcanising.    Xgtj  fre- 
naphtha  vapour,  that  it  is  onl^  poarible  queutly,  however,  cotton  goodi  are 
to  ooUect  every  small  proportion  of  the  treated  in  the  tame  manner, 
latter.    Bruce  AViimui's  method  has       In  packing  the  goods  for  the  steam- 
been  used  with  greater  Huct'ess.    Its  heiiter,  care  must  Ite  taken  that  the 
peculiarity  is  in  collecting  the  naphtlia  fabrics  are  wound  without  creases,  aud. 
vapour  by  india-rabber,  which   ia  are  not  atretohed,  aa  the  fifaree  ot  tlaa 


capable  of  abatracting  solvent  vapours  cloth,  nftor  curing,  will  retain 
from  air  charged  with  them.  The  air,  distorted  appearance.  Double  tex- 
loaded  with  the  vapour,  is  made  to  tures  are  simply  wound  up ;  but  * '  eur- 
travene  a  aeriee  off  traya  oontaininK  hot "  gooda  are  firat  carerally  brushed 
huninated  rubber,  which  is  required  '  over  with  very  fine  French  chalk,  no 
cither  fur  Holution  or  for  <lout;h  ;  or  excens  or  loose  chalk  Vicing  allowed  to 
the  naphtha  may  Ix?  recovered  by  remain.  They  an»  then  wound  \ip  ; 
distiUatiim,  aud  the  rubber  be  used  but,  as  this  necessitates  the  rubber 
over  again.  |  muhot  coming  into  eontaet  with  tbn 

Dryings  Spread  Fabrics. — ^After  i  cotton  surface,  whereby  it  ia  liable  to 
thego<xia  leave  the  spreiKlitiu'-niachineH,  lie  marke<l,  it  is  more  usual  to  run  two 
they  are  hung  up  for  a  few  days  in  a  pieces  together,  with  the  rubber  sur- 
warm  room,  ao  aa  to  expel  tbe  Httle  noee  against  each  other.  Thin  ooc 
naphtha  which  is  retained  by  the  only  preventa  marking,  but  aecuren  «n 
rublier,  and  which  it  gives  up  very  even  3nrface  ;  blisters,  from  dampsMSB 
slowly.  This  drying  helps  to  remove  in  the  cotton,  are  also  prevented, 
the  smell  of  the  naphtlia,  and  prevents  '  Double  textures  are  obtained  by 
Uiatering  in  curing.   Thn  quality  off  paaaing  the  proofed  labiioe  tbrougfa  • 
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piir  of  roUeri  (the  doobling-nuieliine), 
whilst  the  surnon  un  ■tul  sticky  or 

adliesive  ;  these  are  vulcanised,  if  re- 
quired, by  meaus  of  sulphur  incorpo- 
rated  with  the  com  pounds,  and  steam- 
lint.  The  doubling-roUers  are  of 
solid  cast  iron,  with  tunietl  surfjices, 
6  ft.  long.  One  is  fixed,  wliile  the 
other  can  be  moved  by  a  lever,  so  as 
to  admit  tbe  Ikbriot  to  be  douUed. 
Am  they  revolve  in  opposite  directions, 
they  draw  the  fiihric  through,  and, 
when  tighteued  u^  press  the  two 
ooftted  sttifMMt  tooefmr. 

Curing  or  VuIcaniBing. — Wlien 
india-rubber  is  mixed  with  ,sul[)hur, 
and  heated  Hufficiently,  it  accjuires 
propertied  stiikingly  difierent  from 
thoM  of  the  ori^oel  ertiole.  TIm 
tests  which  are  now  accepted  as  eri* 
dence  of  vulcanisation  may  be  con- 
trasted with  the  behaviour  of  unvul- 
omiied  mbbw  undv  the  nine 
•gmto: — 

XJwmoMmm  <m  Raw  Rubbkb. 

ITent.— Cannot   be  heated  abore 
C.  (240<»  F.)  without  deeom|XMi- 

tion  setting  in  ;  if  not  at  once  visible, 
becom&s  very  perceptible  in  a  few  days 
at  most,  especially  on  exposure  to  air 
or  light.  Heated  to  118<>-121o  C. 
(34^0.2500       for  a  ut,tle  time,  be- 

Oomes  soft  and  sticky,  and  finally  is 
converted  into  a  viscid  lit^uid.  Be- 
comes quite  hard  at  4*^  C.  (40°  F.), 
and  is  readily  loftoned  by  being  held 
before  a  fin*,  or  plunged  into  water 
heated  to  21  ^C.  (70^  F.). 

Slretchiny. — When  stretched  and 
kept  tewn  out  for  a  little  time,  wiU 
retain  more  or  less  its  elongated 
condition,  and,  if  heated,  will  return 
almost  to  its  original  length. 

SUvMilt.— Coal-tar  naphtha  dis- 
•olTn  it  dowly,  but  soon  renders  its 
surface  slimy  and  sticky.  Other  forms 
are  more  readily  acted  on  by  »ol vents, 
and  yield  iu  a  few  hours  a  gelatiuous- 
lookhig  man.  On  evapontion,  the 
rubber  is  left  more  or  less  sticky  ;  by 
completely  driving  off  the  naphtha, 
the  rubber  is  recovered  either  with  its 
origiiial  propertin  unaltered,  or  per* 


haps  a  little  soft.    Inferior  mbben 

will  remain  sticky. 

Hoaxtiti'i. — (Quickly  passes  into  a 
tarry  con<lition,  and  emits  a  peculiar 
odour,  not  garlicky,  nor  sulphuretted. 
The  unohanred  portiooa  aulok)y  pan 
into  an  unctuoun  man,  nter  a  abort 
exposure  to  the  air. 

Sulphur. — Immersed  iu  molten  sul- 
phur, it  it  converted  into  ▼ulcaniaed 
rubber. 

I'ntting. — ^The  freshly  cut  e<lge« 
are  easily  joined  by  prrasure  with  a 
little  heat. 

Vulcanised  or  Ccrkd  Ritbder. 

II eat. — May  be  heated  ub<n  e  1 1 5^  C. 
(240°  F.)  without  any  visible  change, 
and  don  not  beoome  ooft  or  efeusbr  if 
heated  for  hours  at  121°  C.  (250*' P.)- 

!  Higher  temperatures,  as  l:VJ"-138°C. 
(270°-280°  F.),  continued  for  a  few 
hours,  may  render  aome  goods  aoft  and 
clammy,  which  is  regarded  as  indioat* 
ing  imperfect  iiiatmfactun'.  No  change 
is  perceptible  when  placed  in  a  freezing 

I  mixture,  unless  the  rubber  is  imper- 

'  fectly  vulcanised.  Water  heated  to 
21°  C.  (70°  F.)  has  no  marked  effect 
on  its  hardness.  The  effect  of  cold  is 
more  readily  perceptible  tlian  that  of 

j  heai  on  impanaotly  oured  rubber. 

,  StrtUMng.  —  Should  be  perfectly 
elastic  or  nearly  ho.  Imperft*ct  vul- 
canisation is  soon  perceived  by  stretch- 

I  ing,  and  measuring  its  increased  elon- 

;  gation .  Heat  cauan  it  to  return  slowly 
to  it.s  original  length;  if  more  thorough- 
ly cured,  it  has  scarce^  any  effect  in 
this  direction. 

!  Ai^wnls.  —  Union  highly  cured, 
swells  a  little,  but  does  not  become 

,  sticky  ;    if  highly  pigmented,    it  is 

'  rendered  short  and  inelastic.  It  is 
not  made  aticky,  unless  under  a  veiy 
prolonged  immersion,  and  heating. 
On  evaporating  off  the  solvent,  the 
proj)ertie3   of  the  rublier  are  found 

j  unaltered,  if  of  good  quality. 

itootltn^.^Chua  on  the  porta  ex- 
posed to  the  heat,  but  don  not  bo 
easily  melt,  and  emits  an  offensive 
smell  of  garlic,  which  is  modified  by 
the  proportion  of  aulphur.   Tbe  un- 
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oluurred  portiona  renuun  unaltered  if 

exposed  to  thenir. 

SuJjihur.  Thoroughly  vuli  iiiis«Mi, 
Li  not  affected,  but  more  or  effect 
will  be  induced  as  the  rubber  is  im- 
perfectly «kturate<i  with  sulphur. 

rnittn'j.  —  Th<*  fmshly  cut  p<!t:cs 
may  nhow  a  sliu'ht  tiMi<l<Mirv  t<>  uiiitf, 
but  a  juiut  cannot  \m  nuuie  without 
proper  appliance,  especially  if  well 
eured. 

ViilfAnihol  i  uM)or  is  obtaine<l  either 
by  heating  iudia-rubber  mixtures  con- 
taining rolphur,  or  by  immernng 
india-rubber  in  milphur  <m  mixtures 
containing;  8ulphur.  rhloriile  f)f  buI- 
phur,  joiline.  luoinino,  chlorine,  hypo- 
chlorous  acid,  t^ulpimroudacid,  chloride 
of  arMiiio,  and  a  few  other  chemical 
i^entBi  haTe  an  action  on  india- 
rub}>er  approaching  vulcaniHing.  This 
'*  changing  "  of  india-rubber  was  dis- 
oorered  by  Parkee  ;  it  it  now  known 
as  "cold  curing"  or  "  aemi-curing.*' 
Chloride  of  Hulphnr  in  the  only  agent 
employed  on  a  lar^e  scale.  Warren's 
method  of  treating  tel^praph-wire  lias 
been  already  mentioned. 

The  present  methods  of  vulcanising, 
which  will  be  considered  here,  are  ; 
(1)  when  sulphur  and  a  high  degree 
of  heat  are  employed— (a)  the  **  water 
cure,"  where  water  heat«d  by  steam 
is  the  medium  for  heating  ;  {h)  the 
steam  heater,  where  direct  Hte»im  or  a 
steam  jacket  is  used  ;  (c)  hot  air,  or 
diy  heat;  (ci)  sand-bath;  (0  h%h- 
boiling  liquids  ;  (/)  sulphur,  alone  or 
in  compounds,  used  in  a  molten  sttite  ; 
{g)  metals,  either  molten  or  heated 
•Uffsoes.  (2)  Injecting  hot  air  or 
gases,  steam,  water  or  other  fluids,  or 
metal,  into  tlie  article  to  l)e  vulcanised. 
(3)  When  little  or  no  heat  is  employed, 
and  chloride  of  sulphur  and  similar 
ohanging  agents  are  used. 

CircumstanccH  ariHC  where  each  of 
these  niethml.K  in  8})ecially  applicable  ; 
there  is,  however,  a  ditl'ereuce  of 
Opinion  on  the  merits  of  some  as  com- 
pared  with  others  where  the  same 
objects  wx'  to  Im-  attain»ML  The  ^liffer- 
ent  metho^ls  of  ho;itiug  are  worthy  the 
attention  of  the  general  manttfaoturer, 


because,  althou^  he  may  not  oftm 
require  to  use  them,  oonditioDs  requir- 
ing special  treatment  in  vtiloini/'in^ 
frequently  crop  up.  Some  of  tbe« 
methods  are  applicable  for  heating  a^f 
particnlar  part  of  an  article,  what 
over-curing  would  result  from  re-heat- 
ing the  whole.  Jointing  telegr^Ii- 
wire,  long  lengths  of  hoee-pipes^  etc, 
requires  oontrifincei  not  nond  is 
every  fiMtoiy,  and  which  an  usafnl  in 
other  ways,  and  ff>r  oth'T  j^unposes. 

(1 — a)  The  w.itcr-litaiier  is  mmply  % 
short  boiler  set  on  end  in  the  grouud, 
and  is  usually  wnployed  for  cnrii^ 
sheet  jrioking.    It  is  most  important 
that  t  i»e  articles  should  lie  well  bound 
up,  and  immersed  completely  in  the 
water.   The  heat  is  run  with  %  tlMr 
mometer  di{^)ing  into  the  water,  anl 
the  steam  is  injecte^I  into  the  centre 
of  the  heater.    The  degree  and  dura- 
tion of  the  heating  are  the  same  as  in 
■team-curing.    Tlie  principal  adfsi 
tage  of  these  heaters  is  that  longer 
Icngths  of  pM:king  can  lie  cure<l  at  on* 
time,  than  would  be  possible  with  tbt 
■team-lMater,  without  giTtnf^  extn 
length,  which,  in  many  cases,  wovld 
scarcely      convenient.    To  thi8  muSl 
be  added  the  fact  that  blistering  k 
not  so  frequent  if  the  shoeta  are  well 
rolled  upon  the  drum,  and  probabh 
this  capability  of  binding  and  wn*:* 
ping,  which  would  not  U»  ptisaihle  i: 
the  sheets  were  laid  out  flat,  uiilees  ^ 
great  trouble  and  oxpense,  ^vm  m 
extra  safeguard  against  dnnui^  \ij 
Ijlistcrx.     The  packing  is  run  tau*. 
upon  a  drum,  with  canvas,  to  prt.^Tct:: 
sticking,  and  is  well  wetted  at  xht 
same  time.    When  cured,  it  is,  ^elubi 
hot,  laid  out  flat  on  a  smooth  tab^ 
to  cool.    The  allowance  for  shrinkinc 
and  thickening  by  contraction  ia  mcit 
easily  made,  and  can  be  more  depended 
upon,  than  when  running  in 
The  fabric  used  for  hinrfi^g  ia 
canvas. 

(1—6)  The  ordinary  steam-heat^ 

is  similar  to  a  steam-boiler  ;  it«  opest- 
ing  is  fitto<l  with  a  strong  iron  cover 
secured  by  bolts  and  nuts.  The  eood* 
are  packed  in  SVanefa  chalk,  ou  lui  iroe 
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CHTiige,  running  on  a  set  of  Rmall  ,  for  guniK,  etc.  ;  the  heftt  u  obtained 
nib.    Tlu!  carnjige  h  dniwti  out  })y  a    either  <liit;olly  fn>in  u  t:ris-l»'iriicr,  as 
rope  and  wiiullanw.    Steain-liejiterH  for    in  a  stove,  or  through  llio  nuHiiuui  of 
curing  tel^raph-wiru  liave  been  made    steaiu,  ceueruted  from  a  Biiiall  boiler 
to  open  at  eedi  end,  the  object  being  '  attached  to  the  stove, 
to  peck  the  carriage  at  one  end,  whilst  '    (1 — d)  The  gooils  are  imbedded  in 
the  heat  is  bein^  run  with  core  packed    Baud,  French  chalk,  etc,  in  a  bath 
OD  a  similar  carriage  at  the  other  end  ;    whicli  is  heated  by  gas. 
when  one  Is  drawn  out,  the  other  is      (1 — e)  The  goods  are  immersed  in 
ready  to  go  in.    Steam-hcatern  nhould    glycerine,  covered  up,  and  placed  in  a 
be  well  covered  with  felt,  brickwork,    Btcam-heater,  or  direct  heat  may  be 
etc.,  to  avoid  loss  of  heat,  dmughta    applietl  by  a  sand-lnvth.    Solutions  of 
from  open  doors,  etc.    lu  curing  goods    the  alkaline  and  earthy  polysulphides 
liy  steam,  much  care  must  be  exercised,  '  have  reoentlr  been  introduced  for 
a^  fabrics  cannot  l:>c  heated  without    curing.    Under  heat,  they  yield  part 
having  their  .strenj^th   more  or  less    of  tlieir  sulphur  to  the  rublier. 
impaired.  The  compounds  used  should  .     (1 — f)  In  curing  with  the  sulphur- 
readfly  vulcanise  at  the  lowest  tem-  '  bath,  the  article  to  be  vulcanised 
perature,  and  the  thickness  of  the    abstracts  the   requisite  amount  of 
poml.><  should  not  l)e  su<'li  as  to  retard    sulpliur  ;  the  t<amo  takes  place,  though 
the  heating,  and  lead  to  some  parts    not  8o  well,  with  heiite<l  tar  and  sul- 
being  over-vulcanised,  and  others  only    phur,  or  beeswax  and  sulphur.  In 
slii^tly  cured.   The  only  way  to  avoid  |  these  methods  of  curing,  t»e  heat  is 
this  is  to  heat  very  gently  for  some    applied  much  higher  at  the  start  tiian 
time,  BO  as  to  make  sure  of  an  etjual    with  steam  ^'enerally  127^-149°  C. 
distributiou  of  heat,  and  to  use  pig-  ,  (260^-300  F.),    consecuiently  much 
ments  which  will  assist  the  vulcanifnng,   less  time  is  required.   If  the  articles 
either  chemically  or  mechaniailly,  e.g.    are  bound  up,  the  material  should  be 
the  U'tter  conductorH  of  heat.    Tiiere    capaMe  of  allowing  the  sulphur  to 
are  several  special  kinds  of  steam-    pand  through  ;   they  should  also  be 
heater  in  use  for  curing  belting,  valves,  ^  kept  gently  moved  during  the  wiiole 
hose,  tubing,  joints  in  telegraph*wire,  ,  time.    Immersion  in  water  immedi* 
and  coated  fabrics.    Double  or  jacketed    ately  after  the  sulphur-bath,  renders 
heat<jrH   are   used   where   condensed    the  adhering  nulphur  less  troublesome 
steam  would  spoil  the  goods  ;  and  the    to  remove.    Articles  made  from  mas- 
extra  precaution  may  be  tsken  of  •  ticated  rubber  are  more  generally 
wr-apinng  the  latter  in  waterproof   cured  in  this  way,  and  are  more  dur- 
cloths.  able  than  if  gnmnd  with  Bulphur  in 

(1 — c)  The  hot-air  heater  is  made    tiie  mixing-mjvchines.    A  mixture  of 
0O  as  to  revolve,  or,  if  stationary,  the    beeswax,  sulphur,  and  rosin,  is  largely 
fgoodB  themselves  are  turned  on  a   used  for  curing  joints  in  telegraph- 
drum.    A  series  of  gas-jets,  burning    wire.    The  mixture  Is  heated  to  about 
ill  a  close  cuplH)ani  or  chamlKT,  makes    I'.i^^  C.  (280°  F.),  when  the  joint,  well 
A  couvenieut  lieater  ;  the  only  precau-    bound  with  tape,  is  immersed  in  it ; 
^on  needed  is  to  place  over  the  jets  a  the  heat  is  raised  to  1 49<*-160*^.  (300°- 
0lie0t  d  metal,  to  avoid  the  direct   320*^?.),  in  alntut  20  minutes,  and 
scorching  heat  of   the  Immers.     A    the  joint  Is  kept  at  the  same  temper- 
spiudle,  passing  through  the  ends,    ature  for  1-2  hours.    It  is  essential 
carries  a  drum,  on  which  the  articles'  that  sulphur  be  in  excess  in  this  mix- 
^-FB  packed;      means  of  a  handle,    ture,  otherwise  it  will  be  partially 
£;<:>ntijiuous  or  mtermittent  motion  is  abstracted  from  the  article  to  be 
gri^en.  vuhanined. 

A  special  form  of  beater  is  made  (1 — y)  The  prc^fi  shown  in  Fig.  246 
f^pr  dentists  who  cure  their  own  forms  is  now  extensively  ado[jted  for  curing 
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fange  Tslvw,  belting,  etc.   It  oonmsts 

of  two  jurtd  :  ilie  bottiJin  A  »  station- 
ary, whilrtt  the  lipyier  li  i«  movable  ; 
the  whole  is  oonuected  with  a  strong 
{Famewarii  F,  wfaieh  supporti  the 
gearing  for  msing  or  lowamig  B.  In 
the  belt-presa,  A  and  B  are  quite  flat ; 
forvalvos,  A  ia  cast  with  a  rim  or  edge, 


portion  in  the  pren  ii  eared  ; 

theti  <lrawn  throui^h.  sd  as  to  admit  of 
another  section  l»eing  cured,  and  so 
on.  BeltH  thud  cured  have  good 
»quM«  edges,  and  the  nrwm 
OMIISB  the  liiyers  or  plies  to 
more  firmly  together.  Blowing  of 
blistering,  from  dampness  in  the  cottoiv 


8o  that  B  fits  cloeely  into  it.  The  sur- 
faces of  A  and  B  must  be  quite  smooth. 
The  article  to  be  cured  is  laid  perfectly 
flat  on  the  l)o<l-pla(o  A.  and  B  is  care- 
fully li>wen*<i  «l<)wu  uj)on  it  :  the  two 
ports  ai  c  lirmiy  clampcil  togcllier  by 
the torewsand  nuts S ;  steam  is  admit- 
ted into  A  and  B,  so  that  the  article  i» 
in  r»ility  cured  >»y  meann  of  the  heated 
metallic  surfaces  of  the  two  steam* 
ohambeit.  Loss  of  heat  is  aTirided  by 
coating  the  chamberH  with  felt.  The 
loiver  plate  of  the  belt-jiress  may  Ik? 
gloved  to  the  width  ami  depth  of 
belt ;  but  more  eonveuieutly,  shifting- 

etes  are  used,  grooved  to  fit  the 
t,  and  having  a  flat  iron  bar,  of 
exactly  the  witne  width,  plactnl  on 
them.  The  upper  plate  is  lowered, 
steam  is  admitted  as  before  untQ  the 


etc.,  is  avoided  by  puncturinp  tb? 
uncured  belt  at  a  little  distance  frx>m 


the  preas  ;  the  punctures  diaappoar  ie 

the  press.     About    20   minutes  m 
required  for   curing   each  len^h 
belting.     Red-lead  and  uimilar  pk 
mente  which  assist  the  dtrin^  ar^veed 

in  the  compounds.  Besideii  caxv^ 
rapidly,  it  is  equally  essential  to  cu:^ 
with  as  low  heats  as  posmble,  t^j  ^< 
not  to  weaken  the  fabrioa  f  ormiiig  ti^ 
plies  ol  tlie  belt. 

A  prcsH  or  heater  for  curing  jointf 
in  telegraph-wire  consists  of  a  sim^ 
upright  boiler  for  generating 
A  jacketed  tube  longitudinallT 
AB  (Fig.  247),  is  attached  to  tir 
l)oiler  in  sucli  a  way  that  the  par- 
am  be  brought  together,  and  encK>^ 
in  their  annular  space,  the  joint  to  bt 


Digitized  by  Google 


India-Rubbkr  :  Curing  (►r  Vulcanising. 


477 


Giired  or  TuloMiiaed.  After  clamping 
the  wbole  together,  steam  Lb  admitted 
into  the  concentric  spaces  throuijli  I, 
the  comlonsed  steam  being  led  awaj 
by  attaching  rubber  tubes  at  U. 

UmajmmlX  artiokiare  oared  m  me- 
tiUio  mouMe,  under  pwuni  in  the 
pra»,  or  in  open  steam.  For 
many  kinds  of  goods,  it  is  im- 
portant that  the  metals  form- 
mg  the  moulds  should  not  be 
readily  acted  on  by  sulphur 
during  the  hcaitiiig,  lisa  {K)r- 
Uon  of  the  sulphur  would  be 
abftiaoted,  and  leave  a  etain 
of  the  metallic  sulphide  on  the 
goods  ;  consequently,  sheets 
of  packing,  ii  cured  in  the 
preee  are  prareutod  from  into 
contact  tnth  the  metal,  hj  sheets  of 
cloth  or  paper.  Tin  is  the  most 
convenient  metal  for  resisting  the 
action  of  sulphur ;  zinc  sulphide,  being 
white,  mdieates  the  smtahilitj  of  fine 
for  coating  moulds,  etc.  All  new  zinc 
surfaces  should  be  well  cleaned  before 
use ;  a  fmod  plan  is  to  dust  them  over 
with  siuphur  sad  Franoh  chalk,  and 
heat  them  in  the  steam  cure  several 
times,  or  they  give  rise  to  very  trouVile- 
Bomc  blistering.  Boiling  with  caustic 
soda  helps  to  prevent  this,  but  is  not 
cerldti  m  fibs  aotkm.  Bnss  moulds  * 
should  he  well  tinned.  Ebonite,  or 
hard-cured  rubber.  fonriH  very  conve- 
nient moulds,  well  adapted  where  me- 
taUie  surlaoM  would  he  cftijeetiooable, 
from  staining,  etc.  Stains  from  tin 
moulds  or  tinned  surface?*  »»rc  removed 
by  leaving  the  cured  article«  in  hydro- 
chloric acid  for  some  houns. 

(8)  Osnvaa  hose  is  sometimes  cored 
by  passing  steam  through  it ;  the 
strength  of  the  fibres  is  less  affected, 
and  the  liability  to  loosen  the  coating 
bv  dampness  through  the  fabric  is  en> 
ta«^  avoided,  as  the  steam  comes  into 
contact  with  the  rubber  surfaces  only. 

In  water  and  steam  heating,  the 
temperatures  are  now  indicated  by 
tfiermometws,  pressure-gauges  being 
found  unreliable.  It  is  usual  to  reach 
the  maximum  gradually,  so  as  to  allow 
the  articles  to  get  thoroughly  warui 


and  softened,  without  the  vulcanising 
action  setting  in.  When  the  h^ter  is 
dosecl  up,  }  hour,  or  even  much  longer 
for  thick  n»a«j4ea  of  rublxir,  is  usually 
required  for  reaching  the  first  66'^-9;i^  C. 
(150O-200OF.X  wl£dislKNild  ha  kmt 
iq>  lor  80  minutes  or  so ;  during  tbs 


Ml 


next  30  minutes,  the  temperature  mi^ 
be  allowed  to  rise  to  115<'-121**  Cf. 
(240°-260''  F.),  which  is  maintained  for 
1-2  hours  ;  the  temperature  is  again 
gmiually  raisod  to  138^-144°  C.  (280»- 
W*V,)  and  constant  for  1-3 
hours.  Very  thick  maraes  of  rubber 
may  require  several  hours  for  curing. 
Heats  too  rapidly  changed  cause  blisters 
or  sponginess,  followed  with  butsling 
of  tlM  mass,  even  if  enclosed  in  strong 
iron  niouMs.  Vulcanite  or  ebonite  is 
finished  ..fl  at  149^  C.  (300°  F.). 

(3)  I'arkes'  process  of  vulcanising 
with  chlorida  of  sulphur  iseztoDsivaly 
used  for  surface  curing,  such  ss  singia 
textures  for  garments,  and  sundry 
small  articles,  manufactured  from  mas- 
ticated sheet  rubber,  as  tobacco- 
pouches,  tubing,  rings,  eto.  The 
chloride  is  mixed  with  30-40  times  its 
bulk  of  carbon  bisulphide  for  ordinary 
fabrics ;  but  for  solid  rubber  goods, 
much  more  dilute  solutions  must  he 
used,  and  a  longer  immersion  allowed, 
than  with  stronger  solutions,  since  the 
surface  would  be  overcured,  and  crack. 
Chloride  of  sulphur  in  vapour  is  pre- 
ferable in  many  cases  to  the  mixture 
in  carbon  bisulphide.  The  articles  are 
then  suspended  in  a  lead*lined  chamber, 
well  varnished  with  shellac,  and  heated 
by  steam -pipes  ;  the  chloride  is  gent^ 
evaporaUid,  either  by  placing  it  in  an 
open  dish  on  the  steam-pipes,  or  by 
using  a  suiuli  retort,  the  cud  of  tlie 
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tobulure  of  which  jpeiM  into  the  i 
chamber.   The  chloride  is  evaporated 

by   a  flmall   gaa-bumer.  Chlorine, 
bromine,  hypochlorous acid,  and  HO V oral 
other  vapours,  can  be  uaed  in  the  8ame  | 
mj.     Although  Pttkei  n»es   these  | 
▼apoun  with  solventH  of  rubier,  they 
act  equally  well,  and  in  many  CMOt  * 
more  certainly,  without  them. 

SevemI  improTemente  for  euring 
double  textures  liave  been  recently  in-  ' 
troduced,  the  most  important  of  which 
18  the  Silver  town  process.    This  coq>  . 
sists  in  passing  the  rubber  surfiwe  of  l 
eeoh  pieoe  to  be  united  over  a  roller, 
revolving  in  a  mixture  of  chloride  of 
sulphur  and  bisulphide  uf  oarlxin  ;  the 
acid  mixture  does  not  come  into  con- 
tact with  the  fabrics,  so  that  no  injury  ' 
can  happen  either  to  the  colour  or  the 
fibres,  and  the  most  dolicjite  tissues 
can   be  treated.     Another  process, 
patented  by  Anderson  and  Abbott,  | 
efifects  the  curing  by  suspending  the 
fabrics  or  cotnplftcd  irarments  in  a 
cliAml>er,  which  is  afterwards  charged 
with  the  vapours  of  chloride  of  sulphur,  , 
it  is  questionable  how  far  this  method 
can  be  depended  upon,  without  injury  ' 
to  the  fabrics.    If  the  colours  are  dis- 
cliarged  by  the  chloride  of  sulphur,  i 
they  are  brought  back  bgrpladngadish  - 
of  li  iuid-ammonia  in  tlMdiying-room. 

Single  textures  are  cured  by  paaaing 
the  coated  surface  over  a  roller,  revolv- 
ing in  the  curing-mixture,  as  above. 
The  fsbrioB  are  run  on  to  a  large  drum,  j 
and  the  cwred  surface,  which  is  still 
sticky,  is  kept  from  coming  into  con-  ' 
tact  with  the  cloth  surface,  by  making  . 
the  drum  pick  up  a  roller  whsnever  its  ' 
arms  pass  the  frame  which  supports  I 
them,  so  that  between  each  two  layers  I 
of  material,  there  is  a  H]iace  of  alx)ut  • 
2  in.  ;  as  soon  as  the  bisulpliide  has 
noariy  all  e?aponited,  the  mbrios  are 
run  on  to  a  roller  for  hanging  up. 

India-rubber,  Paints  or  Var-  • 
niahes. — India-rubber  paints  or  var-  , 
nbhes  can  be  made  by  mixing  pigments 
with  a  little  thin  solntion  in  some 
easily  volatile  solvont  ;  aft'-r  the  «<>]- 
vent  has  evaporated,  the  film  of  rublicr  i 
can  be  cured  bj  the  applicaticm  of  a  • 


little  of  the  cold-curing  liquid.  Hie 

pigments  easily  retain  their  colouni 
when  applied  in  this  way  ;  but  if 
mixed  up  with  oU,  they  arc  not  e<) 
elastic  after  a  little  exposure,  and 
become  har^h,  and  crack. 

Varnishing'      India  -  rubber 
Textures. — Single   textures,  when 
cured,  are  well  wiped  over,  and  var* 
nished  with  sheUae  dimol^  with 
liquid  ammonia  in  water.  Lampbbu^ 
is  added  for  black  goods  ;  V>leach«3 
shellac  or  seedlac  is  best  suited  for 
white  or  Ught-ooloured  goods.  VtMt 
varnishing  is  performed  by  passing  the 
faV)ric8  over  a  t  'Iri  runiiitig  in  a  trough 
of  varnish,  or  l«  itcr  Hlill,  by  letting 
the  varmsh  fail  on  the  rubber  surface. 
It  spreads  of  itself,  the  enseas  being 
removed  by  passing  under  a  clojue- 
fitting  scraper  or  pa<l.    It  i?.  drie^l  >*y 
runuing  over  a  large  drum  or  cylinder, 
heated  ly  steam.   Small  articlea  are 
varnished  by  a  soft  sponge. 

Joining    India-rubber  Tex 
tures. — Curcil  or  unonro<l  fubric*  a« 
joinetl  for  garment-making  uud  other 
articles  by  cementing  together  with 
thin  solution.    Camphene  was 
used  a  few  years  ago  for  8oft«niii|p  tfal 
edges  of  rubber  for  uniting.    It  leavee 
the  rubber  more  sticky  than  any  other 
solvent  does.    Its  present  price  pre- 
cludes its  u^e  on  a  large  scale.  >>ever»I 
coatings  are  a|)j)lied,  each  1 -eiiig;  billowed 
to  get  nearly  dry  before  the  next  » 
rubbed  on ;  the  two  adhenve  Bwdmom 
are  then  well  rolled  down  by  manua! 
labour,  and  the  exce.H8of  cement  wlii  b 
oozes  out  is  rubbed  off,  when  ue^ij 
dry,  by  a  pieoe  of  masticated  block 
rubber.    Double  textures  are  atnppsiL 
so  as  to  cement  the  rubber  surfaboe^ 
by  applying  ftrst  a  little  solvent,  whki 
renders  the  stripping-ofif  easier.  U 
spreading,  it  is  neoesssry  to  comt  oo* 
of  the  fabrics  with  less  pressure.  *r 
not  to   drive   the   rubljer    into  tit 
meshes  of  the  cloth.    Such  oomlac*- 
are  spedally  designated  **  sti  ipiauk?- 
coatri."    Without  such  arrangemeci 
double   texturen  could  not  iwd^ 
witli  watri  t  iglit  seams. 

Testing  Cured  Ooods. — Weil 
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oimd  rubber  should  swell  bat  slightly  in 
coal-tar  naphtha,  and  lemre  no  imprint 
of  the  finger-nail  when  pressed  into  it. 
On  fitretching,  it  should  draw  out 
evenly ;  sudden  or  gradiml  exteuidou 
should  produoe  but  little,  if  usy, 
permanent  elongation.  Defects  in 
curing  are  air-cavities  and  bliBters  duo 
to  insuffideut  sulphur,  heat,  or  mois- 
tuit,  wbon  the  arncles  may  be  spongy 
end  BQifty  though  tolerably  well  cured. 
Over-curinp;  imparts  a  harshn^js  to 
the  surface.  Under-cured  rubber  is 
clammy,  more  or  less  adhesiye  when 
the  IMily  out  edges  are  pressed 
together,  swells  roulily  in  naphtha, 
and  retiiins  a  coriHiderable  elongation 
on  stretching.    liuli'ers,  springs,  etc., 

an  tried  in  a  screw^press  for  two  or 
three  days.  Diving-dresses,  fishing- 
boots,  powder-bags,  eto.,  are  filled  with 

water,  and  allowed 

to  stand  for  aevenl 

hours.    Steam  is 

used    for  those 

articles   tmdv-  of 

■olid  rubber  ;  any 

deleet  ia  rendered 

-^Ue  in  a  few 

minutes  by  damp 

spots  appeari^ou 

UMtumoe.  Kre- 

hose   and  other 

strong  tubes  are 

tested  by  forcing 

water  in  until  the 

required  pnessuw 

is   shown    on  ,a 

gauge.  Defective 

proofing  is  shown 

tiy  taking  a  piece 

of  the  fabrio,  with 

the  rubljer  sur- 
face upwards  if  a 

■ingle  texture,  and  placing  it  over  a 
sieve  or  deep  hoop,  aoaa  tohold  water  ; 

aftor  some  hours,  water  will  have  leaked 
through  to  the  under  side,  if  the  proof- 
ixig  is  imperfect.  A  test  used  by  the 
Adminl^  for  Tuloaniaed  rubber  and 
Bheeting  is  as  follows.  Tlie  sample  is 
phiced  in  a  hot-air  oven  B  (Fig.  "J  IS)  ; 
through  the  cover  C  passes  a  thermo- 
meter T,  reaching  down  to  within  a 


Fio.  348. 


very  short  distanoe  of  the  sui^Mse  of 

the  8amf)le,  which  should  rest  <m  a 
flat  clay-tile,  rejichin'^  alxjut  hulf-way 
up,  as  shown  by  the  dotte«l  line.  The 
temperature  is  first  raised  to  132*^  C. 
(27<P  F.X  the  sample  is  placed  in  the 
oven,  and  the  diimpera  are  carefully 
adjusted,  so  that  thin  tempemture  can 
be  kept  constant  for  one  hour.  A 
Bunsen's  burner  is  a  convenient  method 
of  heating.  No  stiddness  should  be 
perceptible  with  a  perfectly  cured 
sample,  when,  after  heating,  it  has 
cooled  down  to  the  temperature  of 
the  ahr. 

As  petroleum  acts  enei^etiailly  on 
vulcanised  rubber,  steam-valves  for 
niiiriue  and  other  engines  have  become 
spedalitieo  with  tlw  leading  india> 
rubber  manufiactttrsn.  The  disten  tion 
prcKluced  by  these  mineral  oils  at 
100°  C.  (212°  F.)  atlords  a  roady  test 
for  the  suitability  of  a  compound  lor 
ateam-valvea ;  a  good  valve  should 
remain  firm,  and  swell  slightly  after 
several  hours. 

Eiiloresceut  sulphur  is  removed 
from  the  tuiiiMje  <»  vuloanised  goods 
by  boQing  for  some  time  in  a  strong 
aqueous  solution  of  caustic  soda. 
Fabrics  are  washed  over  with  the 
same  solution,  and  well  dried.  Oarboo 
bisulfdlide  can  be  used  for  this  same 
purpose.  The  boiling  process  i>  called 
"  devulcnui.sing,"  but  more  correctly 
is  detiuiphurisiug.  Deodorising  is 
efiboted  pf  exposing  the  goods  to  air 
and  charcoal ;  bleaching  is  rapidly 
performed  V)y  exposure  to  sunli|pt  in 
the  open  air. 

.  Pigments.  —  A  manufacturer 
should  know  whether  his  pigments 

are  what  they  are  represented  to  l>e. 
The  following  simple  tests  will  answer 
generally  for  the  more  important 

Sublimed  or  flowers  of  sulphur, 
stirred  into  distilled  water,  should 
only  slightly  redden  litmus-jjajwr,  as 
sulphurous  acid  modiiies  the  action  in 
curing.  It  should  entirely  disappear 
when  heated,  and  should  readilj  yield 
alxiut  60  70  per  cent,  of  its  weight 
to  bisulphide  of  carlx)n.  Ground 
sulphur  has  been  lately  introduced  as 
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a  fubfltitttte  for  the  above.    It  agrees 

with  it,  except  in  that  it  entirely 
diaaolvcd  in  a  little  bisulphide  of 
carbon.  It  should  be  a  more  accept- 
able agent  fur  curing  than  the  pre- 
ceding. IGlk  of  ralpliiir  should  entlraly 
diasolye  in  bunilphide  of  carbon,  and 
disappear  when  hnated  in  a  poroekin 
diah. 

Sulphide  <tf  antimonj  ii  readily 
eolttble  in  sulphide  of  ammonium.  A 
solution  of  tartaric  acid  should  take 
up  only  a  small  proportion  of  soluble 
salts  or  oxides,  which  are  precipitable 
by  sulphuretted  hydrogen  from  this 
solution  for  estimation.  Bisulphide 
of  carbon  should  remove  25-40  per 
oent.  of  sulphur,  and  leave  a  perfectly 
bright  red  residue. 

Oxide  of  zinc,  shaken  up  fan  a  tafU 
tube  with  sulphide  of  ammonium, 
should  be  only  slightly  darkened  by 
traces  of  lead  and  iron.  A  alight 
inaolaUe  residue  (silica,  sulphate  of 
Iciwl,  etc.)  should  remain  after  treat- 
ment with  dilute  sulphuric  acid.  The 
filtered  solution,  neutralised  with 
ammonia,  and .  the  same  added  in 
axcev,  and  left  in  a  warm  room  for 
some  time,  should  nhow  only  a  aliglit 
deposit  of  hydrated  sesquioxide  of 
iron.  The  filtered  solution,  strongly 
aoidifieil  with  nitric  acid,  treated  with 
solution  of  molyVxlatc  of  ammonia,  and 
allowed  to  n'inain  in  a  wirm  place  for 
24  hours,  sliould  yield  only  a  very 
sliriit  yellow  predintate,  due  to  arsenie. 

vThitedead  and  litharge,  if  pure, 
dissolve  readily  in  nitric  acid.  Tom- 
meroial  htharge  yields  an  insoluble 
reridoa  (fhie  eand,  etc.)  of  17-18  per 
oent.  Insoluble  matters  in  white-lead 
ou^ht  to  iiisi'^nificant.  It  is  some- 
times a<iultenite<l  with  sulphates  of 
lime  and  baryta.  The  nitric  acid 
solution,  submitted  to  the  action  cf 
sulphuretted  hydrogen  for  a  long  time, 
and  the  clear  portion  evaporated, 
should  show  but  a  very  slight  residue, 
prindpally  iron. 

Red-lead,  digested  for  a  diort  time 
with  fun li 111::  nitric  acid,  and  then 
largely  diluted  with  water,  should 
diHtiuivu  ciibiiy.    The  solution,  treated 


as  above,  should  give  Httla  or  no 
rsndue  when  the  liquid  filtered  off  is 

I  evaporated.      It         not    so  laigS^ 
adulterated  as  lias  been  Htated. 

Caustic  Ume  should  effervesce  but 
slightly  wHh  hjdroddorio  acid,  sod 
should  leave  a  small  quantity  of  un- 
dissolved matter  (silica  and  small 
pieces  of  flint).  Hydrated  carbonate 
of  msgnesia  is  entirely  sohibfo  in 
dilute  sulphuric  acid  ;  lime,  if  present, 
should  not  exceed  1-2  per  cent.  The 
loss  due  to  carbonic  acid  is  about  33 

I  per  cent.,  and  to  water,  30  per  cent  . 

I  To  test  for  moisture,  a  vreigfaed 
quantity  of  the  substance  is  placed  in 
a  desiccator  for  about  24  hours.  The 

(sulphuric  acid  in  the  dish  abeorbe  the 
moisture,  and  the  ssmpto  is  nweighed. 
Moisture  in  pigments  is  a  aooree  of 
serious   trouble,  consequently  every- 
,  thing  should  be  well  dried,  and  kept 
I  free  from  damp.    As  sulphur  oxidiaes 
on  exposure  to  the  air,  especial^  in  a 
'  warm  place,  it  should  be  k«pi  wsO 
covered  up  when  nifted. 

The  pi^meuUi  wliich  are  incorporated 
with  rumr  and  sulphur  have  diflhieBt 
effects,  as  they  may  retard  or  aedjft 
the  vulcanising,    lietl-load  and  white- 
lead  aiMi^t  the  curing,  probably  by 
,  forming  su^urous  add  when  heated 
with  the  ntlphur,  or  bgr  giving:  up 
their  oxyc^n  to  the  rubber.     Th'  V  nrf 
converte<l  into  sulphides  by  curin.: 
I  Cauiitic  hmo  and  uiaguesia  (^hydratee j  i 
'  have  an  aooelemting  inllueiioa,  whm 
.  used  in  small  quantities ;  in  laig» 
I  quantities,  lime  will  jrield  hard  oom- 
pounds  at  much  lower  teuiperaturei, 
I  sod  In  shorter  time  for  euring,  tbaa  i 
I  sulphur  alone  had  been  used ;  tfaete 
substances  are    probably  conwortfld 
into  Hulphides,  for  when  a   piece  of 
I  this  rubber  is  broken,  and  slightly 
I  moistened  with  aa  add,  disttnoi  traeas 
of  sulphuretted  hydrogen  are  |iiaua|> 
i  tible.    Carbonates  of  lime  (whitime'* 
and  magnesia  (hydrated  carboLuiW)  dc 
not  behave  in  this  way.  Ma^xMois 
hardens  the  mbl)er,  by  ite  ehemtHiii 
properties  ;  and  tl>e  same  may  V«e  fou  : 
of  Kn'nch  chalk,  baryta,  ami  t^irui!*- 
pi^uicuU.    Oxide  of  zino  retards  u«< 
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cuiiDg  ;  it  is  not  certain  whclhur  it  in 
oonvwted  into  sulphide,  although 
ruhben  ocmUiiiiing  much  osode  of  nnc 
require  more  sulphur.  If  the  oxygen 
were  libemted  iu  the  same  way  as 
with  lead  oxides,  or  OAUslio  lime,  a 
similar  result  might  be  expected  ;  this 
not  being  the  ca.se,  it  {»  ]x>88iblc  that 
if  a  sulphur  acid  be  formed,  it  is  taken 
up  by  the  zinc. 

Sumldmgt  ete.~Few  shaped  srti- 
cles  can  be  cured  withoertainty  without 
some  support.  CompoundH  which  are 
sufficiently  firm  to  retain  their  slrnpe 
tdflnibly  iv«U,  whm  heated,  are  simply 
imbedded  in  n«ndi  chalk ;  most 
articles,  however,  are  cured  in  moulds, 
cither  of  iron  or  of  braeg,  having  the 
exact  size  and  form  of  the  rec^uired 
article.  For  solid  goods,  the  rubber 
is  forced  into  the  moulds  under  pras* 
sure,  which  is  kept  up  until  they  are 
cured.  Hollow  goods  are  placed  in 
the  moulds  in  segments,  which  are 
joined  together,  and  before  being 
doped  up,  a  little  w^nt^»r  or  carbonate 
of  ammonia  is  introduced  ;  the  article 
is  then  placed  in  its  proper  mould, 
damped,  eto.,  rsady  for  coring.  The 
water  or  ammonia  expands  during  the 
heating,  and  causes  the  rubl>er  to 
completely  fill  up  the  mould.  Builers, 
springs,  and  washscs,  are  moulded  in 
long  cylindrical  inm  inoulds,  accurately 
turned  inside  ;  a  spindle  passing 
through  the  centre  forms  the  refiuired 
hole,  and  serves  to  clamp  the  ends  of 
the  moulds  tji^tfy  together;  when 
cured,  the  sprinss  are  removed  from 
the  moulds,  and  cut  up  in  a  lathe 
into  washers,  or  an^  desired  thickness 
ofbuflbn.  AnunsoJedthincslendersd 
sheet  is  sometimes  roUed  up  on  a 
spindle  or  mandril,  taking  oere  to 
exclude  all  air  from  the  folds,  and 
rolling  evenly  on  a  hard  surface ;  a 
Unding  of  cbth  is  applied  as  tightly 
as  possible,  which  serves  as  a  mould  in 
Cluing.  Small  washers  or  rings  are 
cut  from  these  in  the  same  way  as 
boflbn,  a  wooden  mandril  or  spindle 
being  passed  through  the  oentnl  hole 
forme<l  by  the  wire  or  rod  on  which 

the  sheet  has  been  rolled.  Small 

o 


articles  are  conveniently  formed  by 
repsatedly  dipping  moulds  or  forms 
into  a  solution  of  india-rubber,  and 
diying  after  each  inimerBion,  until  the 
required  thickness  has  been  given  to 
the  article. 
I     Mats  are  formed  by  psrfbrating  the 
'  calenderc<l  hIhm'!  by  punches,  so  as  to 
give  the  re(jniml  device  ;  the  dcHign 
I  is  first  stencilled  iu  clialk  or  whiting 
I  on  the  dieet,  the  parts  are  removed 
HO  as  to  leave  the  design  or  pattern, 
j  when  it  in  curcfl  in  French  chalk. 
'     Compressed  paper-pulp,  plaster  of 
:  Paris,  and  ▼ukanued  ruDber  itself  are 
I  frequently  employed  for  moulds  in 
curing.     Vulcanite  sheets  arc  cured 
bt^tween  sheets  of  pure  tin-foil,  smeared 
over  with  lord-oil,  or,  to  avoid  soiling 
with  metal,  sometimes  between  sheets 
of  hard  cured  rublxjr. 

The  plies  of  belting,  hose,  hemp  or 
rope  packing,  etc.,  are  put  together  by 
manual  labour ;  each  ply  is  well  rolled 
down  bj  prsssurs.   Conrugated  rollers 
'  are  sometimes  used   to  give  rough 
surfaces   to    washed    or  calendered 
I  sheets  of  rubber.    Rubber  compounds 
are  frequently  calendered  on  fsbrios 
'  which  are  cured  with  the  goods,  and 
8trippe<l  off*  afterwards.  This  stripping 
is  fsrcilitated  by  well  damping  the 
doth  with  water ;  if  ttus  isinefnotusl, 
a  little  naphtha  should  be  applied 
after  thoroughly  drying  otT  the  water. 
I  In  such  case8,  the  fabric  itself  forms 
I  the  mould  by  keeping  the  article  in 
I  shape,  Tdnaph-wire  is  kept  cylin- 
I  drical  hj  a  lapping  of  UHt  or  other 
fabric. 

A  very  convenient  metal  or  alloy 
for  moulds  or  ■hMMS  is  a  mixture  « 

tin  and  lead,  whieh  can  be  recast  with 
trifling  loss  for  any  altered  design. 

I  The  stain  left  by  iron  moulds  can  be 
removed  by  dilute  sulphuric  acid. 

Dipping  forms  or  moulds  Into  solu- 
tions of  rubber,  and   allowing  the 

'  solvent  to  evaporate,  is  a  very  con- 
venient way  of  obtaining  many  small 
articles,  which  are  rsquired  to  be 
seamless  and  smooth ;  the  mould  is 
rem<>ve<l  either  before  OT  after  the 

>  article  is  vulcanised. 

2  I 
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VulflMiite  ifl  stamped  into  Tarious 

fomu  or  devices  by  cutting-dies ;  the 
hard  cure*l  luateriiil  ia  lundc  warm 
before  beiug  placed  in  the  predH  i  the 
di«Bve  mMle  ci  weU-teiii|Nnd  tlMl. 
Cumbs  and  similar  articles  are  gtainpad 
out  l>y  cuttinf;-die.-<  in  the  same  way. 
Tubing  or  sheet  can  1x3  reiuiily  Ymit  to 
any  required  form,  when  heated  over 
a  gu-jet»  until  it  beoomes  soft.  In  a 
lathe,  vulcanite  admits  of  being  turned 
or  worked  like  wo<xl  or  metal.  It  is 
polished  by  means  of  a  cloth  buff, 
running  at  about  800  revolutioaB  a 
minute,  with  Iniok-dust  and  oil.  Vul- 
oanite  is  use<l  for  innulatorn  for  aerial 
liOM  of  tclegniph,  cells  for  galvanic 
batteries,  photognkphic  baths,  etc. 
Battery  cells  and  insulators  are  tastad 
ele(  trically  by  being  filled  with  water, 
slightly  acidulated  with  sulphuric  acid. 
Vulcanite  has  almost  entirely  replaced 
glass  for  friotiooal  deotric  marniimn. 
With  the  ordinary  silk  rubbtr,  it 
yields  negative  electricity. 

The  principal  articles  made  from 
soft  rubber  are  valves,  springs,  buffers, 
ifaslMrs,  tubing,  paddng,  and  telegraph- 
wire  ;  spread  on  clotli,  it  ia  largely 
used  for  |X)ntooujs,  garments,  balloons, 
diving-dresses,  sheeting,  garden-hose, 
oanvas  paokiniN  belting,  mvalid  mat- 
tresses, eto.  IVorn  hard  rubber  or 
ebonite,  acid-pumps,  battery  cells, 
insulators,  tubing^  rod,  sheet,  photo- 
gra{)hic,  surgical  and  sundry  fessdi 
for  holding  ohnmioal  liquids.  Eamp- 
tulicon  is  manufactured  by  incorpora- 
ting cork -dust  with  waste  rubber  {ue 
Flookcloth^. 

Beworkixiff    Bubber  Oom- 

pounds. — ^For  some  years  past,  india- 
rubber  man  ufacturers  have  endeavoured 
to  utilise  the  parings  of  vulcanised  rub- 
ber, old  valves,  fMusking,  etc.  SoinMor 
ifl  the  product  that  it  is  only  suitable 
for  very  low-cbiss  goods  ;  hence  it  is 
that  old  vulcani.sed  rubber  rmlises  such 
a  small  price  compared  with  the  new 
article.  Numerous  patents  have  been 
devoted  to  the  object,  such  as  grinding 
with  water,  naphtha,  caustic  alkalies, 
acids,  etc.  Generally  the  rubber  is 
ground  diy  between  a  strong  pair  of 


mrinding-roUfl.   Ground  waste  bang 

liable  to  spontaneous  combustion,  it 
should  y>e  carefully  watched,  and  kept 
in  a  cuol  place.    A  short  time 
it  was  muob  uiad  for  stufBng  ehaoit 
etc.    Numcnnifl  die^p  articles  are  DOW 
made  from  ground  waste,  by  aggluU- 
uating  with  dough  or  solution,  com- 
pressing,  and    curing.  Compoundi 
contaimng  ground  waste  cure  man 
readily  than  fresh  rubljcr.    In  pur- 
chasing rubber   for  reworkiiis,',  it  is 
dithcult  to  give  anv  very  definite  test* 
as  to  its  value.   Most  manwfiiUum 
marie  their  goods,  which  is  of  great  oie 
in  selecting  old  valves,  hufTers,  etc. 
Hose-cuttings  and  belting,  before  Ijeing 
cured,  are  ground  up  together,  and 
are  veiy  usnul  for  packing,  to  with- 
stand attrition  or  other  rough  treat- 
ment.     As   \v(H)llen   cuttirigs  cause 
blisters  and  sponginess,  care  must  be 
taken  to  sepMtite  them  tnm  ooUoa 
outtings,  by  sorting,  or  by  boiling  ia 
caustic  alkalies  when  the  fabrics'  are 
mixtures  of  wool  and  cottoi),  i>r  -Uk 
and  cotton.    Forster  and  liearitieii 
proposed  the  use  of  wool  for  india- 
rubber  sponge.    By  heating,  the  wool 
is  easily  charred,  and  the  moiiitur«  csr 
gases  generated  give  the   rubber  a 
honeyoombed  structure. 

When  vulcanised  rubber  is  atwrtF 
heated  in  a  closed  vessel  under  pr«- 
sure  for  some  hours,  and  the  liquids 
firoduoad  tnr  its  decomposition  are  dk- 
tiUed  off  oy  suparfaeated  eteem,  er 
removed  by  compression,  a  soft  cqav- 
is  obtained  suiUible  for  inc<>r|  mUiit: 
with  fresh  rubber.    Vuiainit^  wa^e 
is  reworked  bf  bsing  finely  ground, 
when  it  ran  lie  incorporated  witiilrei^ 
uncured  njaterial.    When  thorough* t 
cured,  it  cannot  be  jointed   nor  rv- 
paired ;  but  if  slightly  cured,  ad*  eak» 
between  it  and  new  material  ola  bt 
successfully  secured.      Hence  large 
masses  should  never   Ix?  cured  tbi^ 
roughly  in  the  first  heating. 

Bubber  Substitutes. — (a>Uate 

the  name  of  "  artificial  rubber,**  aevcnl 
compounds  have  been  introduc<?d  with 
more  or  less  success.  The  baau  of  the 
moat  important  era  oajdised  ud  val- 
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oaoisetl  oila  (see  Floorcloth  aitd  Oil-  | 
CLOTH).     Lake's  **improve<l  artificial 
india-rubljer  compound  "  conHiMt**  of  ' 
saponified  resin  and  vulcauii*e<l    oils,  | 
which  are  incorporated  with  iudia- 
rubber  or  guita-parolia,  and  TuloaidMd 
in  the  usual  way.   In  Day's  "improved 
substitute  for  india-rubber,"  the  oils 
are  partially  aapomfied  byacids,  and  are 
thai  hflatodwith  tulphur,  etc.  Theee 
aoid  compounds  cannot  be  used  in  the 
manufacture  of  fabrics,  as  the  heating 
would  destroy  the  fibre.    Bruce  War- 
ren's "  thiuolme  "or  vulcanised  oil  con- 
■istsof  liiuwed-oa,  oroClMr  drying  oils, 
vulcanised  fay  adding  sulphur  at  high 
temperatures.      Oils    vulcanised  by 
chloride  of  sulphur  are  obtained  by  | 
treating  similar  oQi  with  ehlorinated  | 
sull^ur,  or  sulphur  chlorides ;  the 
pniici|xil  objection  to  these  compoiinds 
is  their  acitl  qualititti,  which  prevent 
their  being  used  with  fabrics,  or  certain 
pignMnla.   Leathsr  paringB  and  wool 
have  been   proposed  as  .sulkr^titutes, 
when  previously  treated  with  chloride 
of  sulphur^  or  heated  in  molten  sul-  , 
phur.   Oxidiaed  oils  hmwe  also  been  | 
proposed,  but  have  not  been  so  success- 
fully cmployetl.     A   material  called 
'* vulcanised  fibre"   has  lately  been 
introduced.    It  comdsts  of  animal  or  . 
vegetable  fibre,  paper- pulp,  etc.,  mixed  • 
with  vulcanised  oil  and  glycerine,  and 
calendered  or  Kprtywl  by  a  macliine. 

(6)  A  suU/tance  very  like  rubber 
can  be  made  of  linseed-oil  or  ilsh-oil 
and  sulphur.  AUjut  an  otmoe  of 
sulphur  to  a  pint  of  oil. 

TubingT- ~'l^he  paste  used  in  mak- 
ing tubes  may  be  composed  of  59  part« 
of  caoutchouc,  35  of  oxide  of  zinc,  5 
of  sulphur,  and  1  of  pulverulent  lime. 
The   HtripH   of  caoutchouc  are  first 
sprinkled  with  powdered  talc  to  prevent  ; 
their  stacking  ;  to  render  them  more  I 
homogeneous,  they  are  usually  placed  { 
for  an  hour  upon  a  hollow  tabl»»  hentod 
steam  up  to  250°  F.  A  strip  is  folded 
donble,  to  a  breadth  proportionate  to 
the  diameter  of  the  tube,  and  the  edges 
cut  with  Hhejirs.    The  inci.-<i<»n  tliroui^h 
the  two  thick ntwoM    i-  m:ulo  at  an  I 
angle  of  45  '  with  Ihc  .surface  of  one  | 


side,  and  consequently  of  136^  with 
the  other,  Fig.  219.  When  the  cylin- 
drical form  ii<  given  to  the  piece  by 
means  of  an  iron  ro<!,  the  two  surfaces 
of  the  section  fit  eivch  other,  as  shown 
in  F(g.  250,  and  a  pressure  with  »  bar, 


fto.  MS.  FM.  MS. 


or  a  few  blows  with  a  flat  rule,  is  all 
that  is  rcuuired  to  make  the  ed^es 

adhere  firrnV' 

Tblb  tubes  are  in  this  way  made 
upon  FnKM)t}i  iron  nxb  from  to  16 
mm.  in  diameter  and  from  10  to 
metres  in  length,  and  sprinkled  with 
tale.  When  Uie  joint  is  efleeted,  the 
tulws  are  wmpped  in  a  cloth  and 
vulcanised  by  heiitinj;  them  for  an  hour 
and  a  half  or  two  hours  to  a  tempera- 
tuM  of  270»  to  286'' P. ,  four  hundredths 
of  sulphur  having  been  introduced  into 
the  paste  at  temperatures  varying  from 
106°  to  212^  F.  For  this  purpot^e  the 
tubes  with  their  rods  are  placed  in  a 
vertical  cylinder  from  12  to  13|  metres 
in  height  and  hermetically  closed. 
Steam  is  then  introduced,  and  the 
temperature  kept  at  273^^  F.  by  means 
of  a  gauge  indicating  a  pressure  of  three 
atmospheres.  When  the  tubes  have 
cooled,  the  nxls  are  witfidrawn.  Should 
the  tube  stick  to  the  nxl,  the  adhecion 
is  destroyed  by  injecting  water  between 
them  with  a  small  Imnd-pump. 

Solvents  for  Bubber  (  0  These 
are  ether  (free  from  alcohol),  chloro- 
form, bisulphide  of  carbon,  coal  naph- 
tha, and  rectified  ofl  of  turpentine. 
By  long  boiling  in  water,  rubber  softens, 
swell?!,  and  lieoomcH  more  soluble  in 
its  peculiar  men.slrua  ;  but  when  ex- 
posed to  the  air,  it  speedilv  resumes 
its  pristine  consistence  aiul  volume. 
Oil  of  turpentifif  diHw^lv^s  caoutchouc 
only  when  the  nil  i^  very  pure  and 
with  the  appUcutiou  of  heat  ;  the 
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onUnaiy  oil  of  turpentiiieof  oommerae  ! 

CAUscH  influi-nibl)er  to  swell  rather 
than  to  become  <li««olve<l.  In  order 
to  prevent  the  viscoaitv  uf  the  iudia-  i 
raober  when  evAponted  from  Hi  mIu^ 
tkn,  one  part  of  caoutchottO  is  worked 
up  with  two  part^  of  turpontitio  int<> 
a  thin  patite,  to  which  is  (ulded  ^  part 
of  a  hot  concentrated  aolutiuu  of  sul- 
phuret  of  potMrium  in  water;  the 
yellow  liquid  formed  leaves  the  caout- 
chouc perfectly  elastic  and  without  ! 
any  viMXMity.  The  HolutiuuB  uf  caout* 
dhouo  in  ooM>ter  nftphtha  end  benio- 
line  are  moet  suited  to  unite  pieces  of 
CAout'h'>np,  but  the  odour  of  the 
fio]vent<4  in  perceptible  for  a  long  time. 
Hii^ulphide  of  carbon  is  the  beet  solvent 
for  caoutchouc.  This  aoliitioa,  owing 
to  the  volatility  of  the  menstruum,  soon 
dries,  leanng  the  latter  in  On  natural 
state.  When  alcohol  is  mixed  with 
bisulphide  of  carbon,  the  latter  does 
not  anj  longer  dinolve  the  oaoutehouo, 
but  simply  softens  it  and  renders  it 
capable  of  l>eing  more  readily  vulcan- 
ised. Alcohol  also  precipitates  solutions 
of  OMVtohouo.  when  caoutchouc  is 
treated  with  hot  naphtha  distilled  from 
native  petroleum  or  coal-tar,  it  swells 
to  30  times  its  former  bulk  ;  and  if 
thn  trituAted  with  a  peitle  and 
pp— Md  tiiRNll^  »  sieve,  »  affords  a 
nomopeneoufl  varnish,  the  same  that 
is  used  in  preparing  the  patent  water- 
proof cloth  of  Macintosh.  Caoutchouc 
diamilTffe  in  the  fixed  oils,  rach  as 
linseed -oil,  but  the  varnish  has  not  the 
property  of  becoming  concrete  on  ex- 
posure to  the  air.  Caoutchouc  melts 
at  *  heat  of  about  256<>or860<>F.  after 
it  bia  been  melted  ;  it  does  not  solidify 
on  cooling,  but  forms  a  sticky  ma«8 
which  does  not  become  solid  oven  when 
exposed  to  the  air  for  months.  Owing 
to  this  property,  it  fumishea  a  valuable 
material  for  the  luting  of  stop-cocks 
and  joints  intended  to  remain  air*tight 
and  yet  be  movable. 

(6)  The  eolTonte  of  india-rubber  have 
alnady  been  alluded  U).  Those  duefly 
used  are  "  nolvcnt "  naphtlia  («p.  gr. 
0*860  at  CO  F.,  boiling  at  240*^-250° 
F.j  and  leaving  no  more  than  10  per 


cent,  residue  at  890^  P.>,  shale  spirit, 

and  benzol.    Mixed  with  purifievl  PoUd 
|v\r,ittin,  by  grinding  together,  rubber 
will  acquire  the  property  of  melting 
by  heat,  and  setting  solid  again  when 
cooled.    Solubility  is  pramoted  bgr 
Ending  or  working.    Kaw  or  washed 
rubber  is  less  soluble  than  that  masti- 
cated or  ground,   and    well -ground 
rubber  is  more  mnly  taken  up  than 
that  wliich  has  been  lesw  worked.  All 
descriptions  of   raw   rubber,   in  the 
same  stages  of  manufacture,  do  not 
exhibit  the  nme  degree  of  aolnfaQitj ; 
the  better  qualities  arc  lose  aoluUe 
than  the  inferior.    Generally,  washed 
rubljer  is  used  for  dissolving  for  water- 
proofing.   There  is  no  doubt  that  in 
the  case  of  Farii  rubber,  and  aome  of 
the  other  cleaner  kinds,  the  prooeea  of 
washing   could   l>e    dit«pen»ed  with, 
pro\ided  the  raw  article  could  be  fr&ed 
ma  adhering  dirt,  onuAied  lint  iiisii 
grinders,  and  afterwaida  hung  up  in 
a  dry  and  warm  room  to  «oaj«on.  The 
mixture  of  india-rubber  and  solvent  is 
technically  known  as  *'  solution  "  when 
thin,  and  as  **  oement  *'  when  thick. 

When  pigments  are  to  be  iiioorpor- 
ated  witli  the   solution,   the  easiest 
plan,  in  most  cases,  is  to  grind  the 
rabber  and  pigmenta  together,  ran 
out  into  a  thin  sheet,  and  digest  in 
naphtha,  with  a  slight  stirriner  as  it  L- 
added.    The  tiniishing  is  perfonne<i  by 
dough-mixers  or  rollerB,  after  which, 
tor  the  better  daas  of  gooda,  tke 
softened  injvss  is  forced  through  mve 
gauze,  by  means  of  a  powerful  screw- 
press.    Coloured  solutions  are  soass- 
timeauiedaa paints:  thedry  pigmaBts 
are  mixed  in  with  the  rubber  tn  a 
volatile  solvent.    The  stiff  nolution 
rubber  used  for  spreading  is  techni- 
cally called  "dough."    In  hit^wHlirf 
thia,  the  worfanan  uses  a  little  aoap. 
so  as  to  prevent  it  atscking  to  las 

fin^'era. 

Funching  Hard  Bubber.— i 
recently  dieoovered  ■^'^ity  wfakh 
WHS  entirely  new  tO  BM,  a&d  maj^  ba  Is 

<tth(M-H.  SoriM*  time  ajj^o  T  was  in  tht 
eltictricai  business,  and  umoiiu:  otbe? 
things  had  eeveral  different  iLixMis  %d 
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hard  rubber  inaulatorH  to  get  out.  On 
aooount  of  the  well-kiiowti  tendeiu^  of 
this  material  to  curl  up  when  heated 
suffK'i  'ntly  to  be  handknl  in  the  press  \ 
williout  danger  of  cracking,  I  did  not  | 
dare  to  do  muoh  in  the  way  of  piercing 
and  Wanking  dies.  One  piece  in  parti- 
cular w.-v*  a  verj*  awkwartl  and,  conHC- 
quenlly,  ratlier  expensive  one  to  make 
by  hand,  and  wub  requiretl  in  (|Uiintitieii 
large  enough  to  warrant  trying  desper- 
ate remedies. 

I   thought  the  matter  over,  and 
decide<l  to  try  the  etlect  of  heating 
the  punchin^and  eooHngthetn  between 
flattening-dies  in  a  foot  preK.s.    I  had 
a  die  nnule,  piercin}^  ami  blanking  the 
piece.    Tlie  punching^,  I  must  say,  ' 
did  not  look  very  encouraging — they  j 
were  of  nearly  every  posaude  aha|ie, 
except  flat.    I  rigije<l  up  a  gas-stove  1 
and  u  pan  of  water  by  the  fiKit-prctw  | 
and  tlirew  in  a  liandful  of  8ttimpingt<i,  i 
set  up  the  flatteniug-dies,  and  got  I 
ready  for  operation.     Imagine  my  | 
Hurpriso  wlion  I  pieke<l  a  fewHtampinga  | 
out  uf  the  hot  water  and  found  them  \ 
perfectly  flat  without  ever  seeing  the  i 
flattening-dies.    I  do  not  mean  ap- 
proximately flat,  but  aa  nearly  flat  as 
the  Hheet  of  rublx^r  they  were  punched 
from,  with  no  rings  around  the  pierced  , 
holes,  nor  anything  that  wonld  eren 
show   from    which    side    they   were  ■ 
punched.     Since  tlien  we  have  hml 
no  trouble  in  making  even  difficult  ^ 
stampiiigH  from  hard  rubber,  the  "hot-  . 
water  bath  *'  leaving  notldng  to  be  I 
desireil. 

Thiri  may  Ixi  an  old  trick  to  some, 
but  I  believe  the  majority  of  readern 
are  not  acquainted  with  this  simple 
and  ofl'cK^^tive  trsatOMikt.   ('American  i 

MiichiniHt.')  ' 

To  make  Articles  of  Subber 
OdonrleM.— Com  both  sides  of  the 
article  with  a  thin  layer  of  animal  char- 
coal, and  heat  it  together  with  the 
animal  charcojil  to  from  122°  to  140''  F. 
for  3  to  4  houPH.  , 

Rabber  Toys.— In  making  ordin-  I 

ary  hollow  rubller  IiaIIh,  the  sheet  of  { 

prepirod  nibl>ei-  is  cut  into  piercw  witiv 
rounded  nideb  and  two  points  ^iluuble 


convex),  ilixvm  piecc«  usually  going  to 
a  ball.   The  edges  are  wetted  with 
rubber  solution  (rubber  dissolved  in 
naphtha)  and  the  joints  pressed  firmly 
tc>gether.    When  this  is  done,  there 
is  little  resemblance  to  a  ball,  the 
article  being  more  like  a  Isige  Brazil- 
nut.    Just    before   closing   tlie  last 
opening,  a  gmall  quantity  of  cjirlM>iiate 
of  ammonia  is  put  iuside,  this  sub- 
stance giving  off  a  vapour  when  heated, 
the  vapour  having  sufficient  force  (in 
confinement)  to  force  out  the  walla  of 
the  baU  to  a  round  or  any  other  shape 
desired.    After  this  substaooe  is  in- 
serted, the  opening  is  closed  making 
the   intende<l   lndl    air-tiu;ht.  The 
rubber  article  is  now  put  into  an  iron 
mould  of  the  size  and  shape  of  ball 
required,  and  the  moulds  are  packed 
in  irameH  to  go  into  a  vulaitiiner.  Iron 
rotls  are  used  to  keep  the  moulds  in 
place  and  closed  in  the  frames.  Caro 
must  be  used  in  this,  as  when  the 
heat  is  felt,  considerable  force  is  eanrtad 
in  the  moulds  and  quite  a  heavy  and 
well-made  frame  is  required  to  resist 
this.    If  a  mould  gets  out  of  place, 
there  will  be  some  risk,  and  the  work 
of  the  whole  frame  will  be  spoiled. 
On   afterwanla   coming   out   of  the 
mould,  each  ball  will  be  found  of 
perfect  shape  with  no  visible  marits  of 
jointf,  except  a  slight  rid^a  due  to 
the  j.iint  in  the  mould  itself.  This 
ridgo  is  ground  off  with  a  stone  used 
for  this  work.    Rubber  animals  and 
dolls  (hollow)  are  made  in  the  same 
way  except  that   the  ctit  pieces  of 
sheet  are  of  ditrerent  suitable  shapes, 
and  the  moulds  differ  accordingly. 
Some  makers  instead  of  carixmate  of 
ammonia  use  ammonia  water  or  even 
plain  water,  the  heat  of  the  vulcanieer 
being  sufficient  to  convert  water  to 
steam.   The  moulds,  too,  am  be  of 
plaster  of  Paris,  if  only  one  cr  two 
specimens  are  required. 

The  rub})cr  .shet-t  use<l  for  tnyn  is 
seldom,  if  ever,  pure  nibber.  "  Fillers  " 
are  used  in  the  manulsetnre,  these 
being  a  powdered  adulterant,  such  as 
rAnc  sulphate,  calcium  sulphate,  chalk, 
clay,  talc,  magnesia,  silica  and  barium 
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sulpliAte.  Sulphur  is  invarubly  added 
for  the  TulcftniBing  effect. 

The  painting  of  rublier  toys  is  doiu' 
with  spirit  varnirth  in  which  suitable 
ooloura  Imve  been  mixed.  Oil  paiut 
muit  not  be  med,  m  ofl  hM  a  destnic- 
tive action.  TUi  painting  is,  of  course, 
purely  decorative  arid  external.  If 
a  ooloured  rubber  is  required,  the 
pigment  is  added  in  the  manufacture 
of  the  ffhwt  material. 


I      Induction  Coius. 

An  electrifietl  wire  is  capable  of  cxdtmg 
a  current  in  another  wire  placed  netr 
it,  but  not  in  oontnot|  and  moh  a 
current  is  tenned  an  induced  current 

I  Induced   currents   pcncmlly    have  » 
very  liigh  cleclrouiotive  force,  and  Mt 
capable  of  sparking  acroee  far  greater 
■paces  than  oan  be  aooomplished  I7 
ordinary  l»tten'  currents     An  induc- 
tion coil  consists  of  a  cylindrical  l>oblin 
with  an  iron  core,  surrounded  first  by 
a  primary  oofl  of  etout  wire,  and  then 
bgr  a  secondary  coil  of  very  fine  wire, 
carefully  insulated  V)etween  the  differ- 
ent parts.    The  primary  coil  is  judned 
to  the  terminals  of  some  Bunsen  or 
Qrove  cells,  and  includes  an  intetrnptor 
(contact  breaker)  and  a  commutator. 
The  o>)ject  of  the  former  is  to  re- 
peatedly' and  rapidly  make  aud  break 
the  pnmary  ohneoit.    The  primaiy 
coil,  destined  to  carry  strong  currenti, 
and  produce  a  powerful  magnetic  field 
at  the  centre,  is  made  in  a  few  turu, 
so  as  to  lessen  resistance  and  aroid 
self  iiiduelionof  the  primar}-  current. 
The  iron  core,  whose  value  depond* 
up<jn  it^  groat  co-etticient  of  magnetic 
induction,  is  best  made  of  a  bundle  of 
fine  wrirm  to  avoid  induction  currsnti. 
The  secondary  coil  is  mivlc  in  manr 
turns  that  the  co-etticient  of  inutuiil 
induction  may  be  lai^e,  iU  iDcreased 
resistance  being  immaterial  in  the 
presence  of  such  great  electro- motive 
force.    With   the^e  general  explana- 
tions, the  construction  of  induction 
coils  may  be  eutei-ed  upon,  the  m- 
formatioQ  being  mainly  oondenoed  b%m 
Dyer's  piucticid  little  book. 

Primary  Cotl.  —  Prepare  a  paper 
tube  about  4  in.  lung  aud  f  in.  dia- 
meter, and  wind  on  it  2  or  3  layers  of 
copper  wire  covered  with  cotton,  and 
of  the  size  of  ortlinary  bell  v^nrv.  A 
binding  screw  is  attachctl  to  e  u  li  eml 
of  tlie  wire,  as  shown  in  Fig.  2^1,  b}' 
which  means  it  can  be  nnitod  to  a 
battery*.  The  p'»p<!r  tul>e  ufKm  which 
the  wire  i«  wunnd  is  filled  up  witiia 

'  buadie  of  iron  wire  a. 
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Seeondnry  Coif.  -Prepire  a  Becoiul 
paper  tulx!  «)f  siiiiiliir  length  to  that  in 
the  centre  of  the  y>riniary  coil,  but 
lai^e  euuugh  in  diaxuoter  to  slide  over 


F».  Ml. 


Fm.  Ml. 

it.  Fit  2  diMi  of  wood  oo  the  ende  of 
thit  tul>e,  and  then  wind  on  5  or  6 

layers  of  cotton-covered  copper  wire 
about  the  tiize  of  stout  packthreu<l, 
Mid  Attach  binding  tenm  to  its  begin- 
ning and  end  (Fig.  252).  If  the  pri- 
mary coil  l)e  at- 
tached to  a  bat- 
tery, and  contact 
be  broken  im|iidly , 
distinct  ^hockrt 
may  be  felt  from 
the  induction  coil. 
Thus  are  oonatrao- 
ted  the  ooila  of 
electro  -  magnetic 
machines  for  medi- 
cal and  experimental  purposes.  But 
■uoh  are  not  intensity  coib,  for  their 
mode  of  construction  involves  the  Iohh 
of  nearly  all  the  electriral  current 
excited  in  the  wirea  of  wliich  they  are 
couuMMeda 

Xntenaity  Ooils.—The  parts  of 

an  intenKity  coil  are :  reel,  primary 
coil,  secondary  coil,  iron  bundle  or 
oore^  contact-breaker,  condenser,  pedes- 
tal or  base,  and  commutator.  The 
dimcngionH  given  may  Ije  conniderably 
varied  without  impairiDg  the  efficiency 
of  the  apparatus. 

JM.— ^The  reel  oonaiats  of  a  hollow 
cylinder  or  tube,  with  a  square  or 
circular  plate  finnly  fixe<l  on  each  end. 
The  cyUuder  is  formed  of  paper,  and 
the  plates  or  reel-endt  of  gntta^pereha 
or  ebonite.  The  reel-endn  are  flat,  and 
not  leas  than  3  i"-  thick  ;  if  rirculur, 
a  fiicet  in  inadr  on  the  e«l^e  of  each,  ho 
tliat  when  the  reel  iu  loiaplete  it  may 
stand  ateadily  on  the  pjdestaL  The 


hole  through  the  centre  of  the  reel- 

en«l.-i  is  turned  jx-rffM-tly  tiue,  so  as  to 
fit  the  out»sitlc  of  the  cyliiuler  ;  hikI  a 
shoulder  is  left  on  the  outer  face  truth- 
oien't  to  prarent  the  paper  cylhider 
from  being  pushed  through  the  ends 
when  beinj»  faetenetl  on.  The  reel-ends 
may  be  4^  in.  in  diametor  if  circular, 
or  4  in.  4  in.  if  aqnafo.  Thej  can 
be  glued  to  the  paper  cylinder.  Tbm 
cylinder  is  formed  of  cart ridj^o- paper 
cut  into  a  long  strip,  and  when  gummed 
or  pasted  on  one  side,  wound  round 
a  rod  I  in.  diameter.  When  properly 
done,  a  firm  tube,  7  in.  long,  1  in. 
diameter,  and  about  ^  in.  thick,  is 
obtaineil.  Tins  is  allowed  to  dry  tho- 
roughly,  and  the  ends  are  out  at  right 
angira  to  the  axis.  The  ends  are 
firmly  fastened  to  the  cylinder ;  in 
order  to  etl'ect  tliis,  the  holcH  through 
the  discs  are  slightly  tapered,  the 
iai^ger  dimensionfl  being  towards  the 
shoulder.  He  fore  fixing  the  paper 
cylinder,  a  nlij^htly  conical  plug  is 
provided,  fitting  tho  Inside  of  the 
cylinder.  When  the  parts  are  ready 
and  OM«fulIy  coated  with  the  glue, 
they  are  put  together,  an<l  the  conical 
plug  is  gradually  presacd  into  tho  end 
of  the  cylinder,  which  will  expand  it 
a  little,  and  force  it  into  close  contact 
with  the  sides  of  the  hole  in  the  disc  ; 
it  remains  in  thirf  p*>sition  until  the 
glue  ia  thoroughly  set,  when  the  plug 
can  be  removed.  The  reel  is  provided 
with  a  hollow  groove  in  the  edges  of 
the  di.scs,  if  circular,  to  receive  the 
pieces  of  catgut  coitl  tliat  arc  to  fab  ton 
it  to  the  base ;  if  square,  they  can  be 
fastoned  by  screws  ;  2  hole«  are  drilled 
tlirough  one  end  nf  the  reel,  to  allow 
the  primary  wii  c  to  Ik;  jxii^ffctl  throuirh  ; 
these  should  lie  aVx>ut  ^  in.  tliamctur, 
and  somewhat  oblique  in  direction,  so 
tliat  the  wire,  where  pii<<^e<l  through 
the  rei'l-cnd,  may  not  l>e  atrightangles 
with  tiic  kixia  of  the  reel. 

Primary  Owf.— /The  primarj^  coil 
consists  of  No.  16  cotton-covered 
cop|K?r  wire,  aveiutjin^'  .iIkhiI  18  3-d.  to 
the  lb.  One  end  ot  the  wire  is  j«:ust<e<l 
from  the  inside  thiimgh  one  hole  in 
the  reel<end,so  as  to  project  6  or  8  in., 
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and  the  win*  is  tJion  rarofully  wound 
over  the  cyliinhM  up  U»  th<'  (»t!ior  end, 
aud  buck  again,  8o     to  forui  2  layers, 
oneofw  the  otiier.   When  completed, 
the  remaining  end  of  the  wire  m  passed 
through  the  necond  hole  in  the  reel- 
end.    Before  putting  on  the  wire,  fit 
»  wooden  ot  metellio  rod  inride  the 
paper  cylinder  of  the  reel,  or  the 
cylinder  is  likely  to  Iw  drtina^ed  by  the 
force  required  to  wind  the  wire  round 
it.    When  the  primary  wire  in  on,  it 
b  Twnidied  with  2  or  8  niooeMiTe 
coats  of  shellac  diiwolved  in  spirits  of 
wine,  care  Ixjing  taken  tlmt  one  coat  is 
thoroughly  dry  before  another  is  put 
on.   Tne  firat  ooat  should  be  thin,  so 
as  to  be  readily  absorbed  bj  the  cover- 
ing of  the  wire  and  conveyetl  to  the 
nether  layer.    When  the  varninh  in 
dry  and  liard,  the  primary  wire  is 
oovifed  with  a  strip  <»  oertridge-peper 
passed  2  or  3  times  over  the  wire,  and 
ustcned  by  gum  or  glue.    This  jwiper 
must  be  cut  exactly  to  the  width  be- 
tween the  inside  moes  of  the  ends  of 
the  reel,  and  drawn  tightly  when  put 
on,  but  not  HO  tightly  a**  t<i  show  on 
its  surface  the  intersticcH  lictween  the 
rowd  of  wire.    This  paper  covering, 
when  diy,  is  varnished  to  present  a 
smooth  cylindrical  surface,  having  no 
space  lietween  it  and  the  inside  face  of 
the  reel-ends.    Shellac  varuish  forms 
a  good  insolfttor,  hot  is  not  so  elective 
as  ordinsiy  black  rosin  and  beeswax. 
This  preparation  is  rather  more  diffi- 
cult to  apply,  but  greatly  superior  to 
the  varnish  when  done.    The  rosin  is 
melted  in  an  eartlien  Teasel,  and  a 
small  quantity  of  beeswax  is  added  Ui 
it,  the  prop<»rtion  to  1k»  determined  hy 
expcrimeut,  the  use  of  the  wax  being 
to  duninish  the  friability  of  the  rosin 
without  interfering  with  its  hardness  : 
usually  .alH)ut  \  by  weight  will  \)C 
found  suitable.    The  rosin  and  wax, 
fully  melted  aud  heated  almost  to  boil- 
ing, are  poured  over  the  wire  from  a 
ladle,  turnini^  the  coil  routul,  and  re- 
peating the  appliealitm  until  the  mix- 
ture lias  completely  permeated  tlie 
strands  sad  filled  up  all  the  interstices 
between  the  wires.   If  this  be  done 


neatly,  the  paper  covering  may  nr»t  W 
require*!.    When  the  n>«in  mixture  ^ 
I  employed  as  the  iu^iulating  material,  it 
t  is  oonvenient  to  wind  the  wires  on  thi 
cylinder,  and  insulate  befbra  the  real- 
I  ends  are  fixe<l  on.  i 

Secondary  Coii. — This  is  formed  d 
f  ]?o.  88  oopper  wune,  covered  vrith 
and  avenging  180  yd.  to  the  ox. ;  tht 
quantity  require*!  is  aVxmt  6  oz.    In  ! 
winding  on  the  reel,  scrupulous  car^  is  , 
needed,  to  avoid  any  break  iu  the  wire,  | 
I  and  any  Unk  or  beiid  hi  it.    Thedis>  i 
meter  of  this  wire  is  0*0067  in.  The 
layers  of  t  he  secondun,'  wire  should  not 
I  be  carried  cloee  up  to  the  eud  of  the 
j  primary  coQ,  thus  avoiding  tiie  po>^ 
bility  of  the  wire  of  one  layer  sinking 
down  to  the  level  of  that  Vx^low  it. 
When  a  layer  of  wire  is  tinij«hed  and 
insulated,  it  is  next  to  impcMnible  to 
I  tske  it  off  sgidn ;  oonaequeatly  eveiy 
'  care  must  be  taken  to  prevent  any 

failure  in  winding  it  on.    One  layer  of  ' 
1  the  secondary  wire  is  wound  on  at  a 
I  time,  and  then  coated  with  the  ah^ie 
I  varnish  or  rosin  mixture.    W'hen  doil% 
the  layer  is  further  insulate«l  by  wrap- 
I  ping  round  several  thicknesses  <>f  gutta- 
I  percha  tissue,  or  thin  white  demj 
papa>soaked  in  the  rosin  mixture,  and 
I  allowed  to  become  hanl.  ^^^lichevar 
I  material  lx>  use<l,  it  is  cut  in  strip* » 
I  little  wider  than  the  length  of  the 
layer  of  wire  it  is  to  cover,  anid  vroond 
on  tightly  but  snioothly.    The  lengih 
'  of  the  strip  should  l>e  such  as  to  wrap 
3  or  4  times  round  the  coil  ;  it  is  fas- 
tened with  the  vamiali  or  ruaiu  mix- 
I  ture.   When  the  requisite  quantity  of 
wire  is  put  on,  8  or  10  folds  of  the  in- 
sulating p-^por  or  tissue  are  wrapped 
i-ound  the  coil  before  the  oniauientsl 
i  covering  of  sQk  velvet  is  applied.  If 
the  wires  forming  the  coU  have  l«eB 
put  on  before  the  reel-en«la  have  Yieen 
fixed  to  the  inner  nap«'r  cylinder,  the 
reel-ends  must  now  be  put  in  phvce, axKi, 
'  when  firmfy  set,  the  spaces  betwesa 
t'le  ends  of  the  layers  of  wire  and  the 
i  iside  of  t'le  reel-entls  are  fille<l  up 
with  the  rufliu  mixture  so  that  the  in- 
suUktionmsy be  perfect.  Tbewinding 
of  the  seomidary  wire  begins  at  the 
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opposite  end  of  ttw  ooO  to  that  at 
wbidi  the  winding  ol  the  primary  coil 

comnienc«Hl,  aiul  finishes!  ut  the  end 
where  it  Itepm.  The  2  eiulH  of  the 
wire  are  wouud  intu  lielices,  and  these 
GMi  be  pMMd  through  d  holes  in  the 
fed-ends,  in  order  that  they  may  be 
connoctod  with  the  other  part  of  the 
apparatus. 

Bdoro  winding  tiie  eeoondaiy  wire, 
it  \a  tested  in  the  following  way : 
Attach  one  end  of  the  wire  on  the 
bobbin  (a8  it  comes  from  the  covers)  to 
one  electrode  of  a  batter}',  and  the 
otherend  to  one  of  the  binding  ecrewB 
of  a  galvanometer.  The  circuit  is  com- 
pleted }»y  uniting  the  other  electrode 
of  the  batteigr  with  the  other  binding 
■erew  of  the  ^vanonMiter,  and  if  there 
be  no  break  in  the  wire,  a  deflection  of 
the  needle  will  ensue.  Should  no  de- 
flection take  phice,  the  wire  munt  l»e 
unwound  from  the  bobbin,  carefully 
examined,  and  the  break  detected  and 
aoldered.  When  the  continuity  of  the 
wire  has  been  effected,  winding  it  on 
to  the  reel  can  be  commenced.  Each 
layer,  as  wound  on,  and  brfore  insu- 
lated, should  be  tested  by  the  galvano- 
meter. For  thif^  (•j>enition  a  difTerent 
courHe  is  juloptcd.  The  l)eginning  of 
the  secondary  wire  on  the  reel  in  con- 
nected with  one  of  the  binding  screws 
of  the  galvanometer,  and  the  end  of 
the  wire  that  still  remains  on  the  l>ob- 
biu  id  attached  to  the  other  binding 
■crew,  as  in  Fig.  258.   Tb»  2  ends  <n 


Fie.  W. 

the  primary  coil  are  connected  w^ith 
thm  battery,  and  if  there  be  no  fuilt, 

thf  iiee»llc  of  the  galvanometer  will  be 
<It>fb'ctc<l  ;  the  layer  can  then  be  insu- 
Itikted,  and  the  same  course  adopted 


with  each  layer.  To  solder  2  ends  of 
the  seconda^  wire  together,  the  silk 

coating  must  Vk'  rcmoveil  from  each 
end — the  ends  Iti  i<;^hteued  by  rubbing 
with  line  giiiHs  uuiicr,  put  aide  by  Hide 
in  oonteot  with  eadi  other,  a  small 
piece  of  tinfoil  wrajiped  round  both 
wiree,  moigtene<l  with  a  solution  of 


chloride,  and  moved  over  the 
flame  of  a  very  small  spirit-lamp  ;  in  a 
few  seconds,  the  tinfoil  melta  and 

unites  the  wires.  Sliould  it  l>e  necea- 
earj'  to  apply  the  wires  ivpiin  to  the 
lamp,  they  are  tirst  moistened  with  a 
fresh  pnrtton  of  sine  oUoride.  The 
wires  should  overlap  each  other  about 
^  in. ;  when  the  Boldering  is  oomjilete, 
the  silk  covering  is  carefully  replaced. 

Iron  Bundle. — ^This  Is  a  bundle  of 
unoorered  iron  wires,  about  No.  18 
gauge,  quite  straight,  of  exiictly  equal 
lengths,  and  aUmt  h  in.  lont^cr  tlum 
the  outside  measuremeut  of  the  coil. 
The  oentre  of  the  coil  is  filled  with 
these  wires ;  and  then  a  short  pieoe  of 
larger  wire,  C4irr}'ing  on  one  end  an 
iron  cUsc  about  ^  in.  thick  and  |  in. 
dkmeter,  is  pushed  into  the  centre  of 
the  coil  at  eadi  end,  so  as  to  secure  the 
bundle  in  place. 

Contact-Breaker.— (a)  The  form 
used  for  intensity  coils  is  the  vibrating 
contact-breaker.  It  is  not  desuable  to 
use  a  separate  electro-magnet  for  inten- 
sity coilK,  as  a  reHiHtance  is  ofleretl  by 
it  to  the  passage  of  the  battery  current, 
therefore  the  iron  bundle  in  the  coil, 
which  becomes  an 
electro-magnet,  in  med 
instead.  Thin  necetwi- 
tates  an  alteration  in 
the  position  of  the 
spring  and  iron  clapper, 
which,  iw  shown  in  Fig. 
254,  areplaced  verti- 
ciiUy.  The  spring  is 
fixed  to  a  brass  Uock  attached  to 
the  pedestal,  having  a  vertical  plat« 
rining  on  one  siile.  A  Hcrew  posses 
tlu  ough  tliis  plate  and  comes  into  con- 
tact with  the  spring  a  little  way  above 
its  point  of  fixation  to  the  block  ;  the 
use  of  this  screw  is  to  regulate  the 
tension  of  the  spring  and  its  distance 
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froiu  the  finl  <»f  the  iron  bundle.  At 
the  t<»p  oinl  of  the  Hjiniiir  is  an  iron 
cylinder  or  clapper  ihLx>ut  ^  in.  loop  and 
of  iitnDar  duuneter ;  th«  spring  is  td* 
jolted  BO  that  the  face  of  this  cylinder 
may,  whoti  the  sprinc^  at  rest,  lie 
alK>ut  \  in,  from  the  entl  of  the  humlle. 
A  strong  braHS  pillar  rises  up  also  from 
the  pedeeUd,  and  reeehes  a  little  above 
the  centre  of  the  coil.  Through  the 
top  of  thin  pilkr  a  strong  screw  (the 
platinum  screw)  passes,  canyiug  on  its 
end  a  piece  of  platnitttn,  wmdi  oomee 
intooontact  with  the  spring  where  the 
iron  cylinder  i»  attached  t<»  it.  The 
spring  at  tliiii  part  isarmetlwith  plati- 
num, and  it  is  here  that  the  contact  is 
made  and  broken.  The  platinum 
screw  is  provided  with  a  running  1k>}w 
so  that,  when  the  Hcrew  in  a<ljuKte<i, 
the  Imss  can  l)e  brought  up  tightly 
against  the  pillar,  and  mus  prevent  the 
screw  from  ihiftin^.  The  surface« 
of  the  platinum  ro<iuire  Xo  he  smoothed 
an<l  Hcmpe<l  from  time  to  time,  in 
onler  to  maintain  complete  contact. 

(ft)  Fig.  255  represents  the  apparatus 
devised  hy  Dr.  Ritchie  as  a  uvxlc  of 
obtaining  rotaiy  ino- 
1  ( n  tempor- 
I  r|muyjj^  magnetisation  of 

I  1  fi an  iron  bar,  which  is 
extcnHivoly  employe*! 
as  a  contact-breaker. 
It  oonsbts  of  a  circu- 
lar wooden  disc  place<1 
Fke.  Mil  between  the  polcM  of 
a  horso-isluH*  magnet, 
having  a  deep  channel  turned  in  it  so 
as  to  form  a  eup.  Tins  cup  is  divided 
into  2  partH  by  a  wooden  bridge,  the 
ends  of  which  come  op|X)site  to  the 
poles  of  the  magnet.  A  bra8M  pillar 
rises  up  the  oentre  6f  the  bridge,  sup- 
porting on  its  top  an  iron  bar  wound 
with  insulated  wii  o,  the  ends  of  which 
come  down  into  the  tup,  and  are  of 
such  a  length,  that  when  the  iron  bar 
is  rotated,  they  will  juHt  pass  over  the 
britlgo  without  touching  it.  Tliis  bar, 
or  electro-maf^net ,  jw  it  really  is,  IwiS  a 
I)ointed  pin  projecting  from  iUt  under- 
side, which  fits  mto  the  brass  pillar, 
allowing  the  bar  to  rotate  with  very 


little  impediment  from  friction.  Tlte 
2  Remi-cnprt  :\vr  tilK'd  with  mercury, 
which  will  8taud  up  above  the  top  of 
the  bridge,  the  ktter  thna  eaoH^  s 
sort  of  trough  between  them. 

The  2  wires  from  the  elect nvles  of 
a  battery  are  put  into  the  mercunr, 
and  the  rotating  bar  is  moved  round, 
so  that  it  may  stand  aoroeB  instead  «f 
in  the  line  of  the  bridge.    As  !«ooo  a« 
this  it<  done,  the  wires  from  the  iroc 
bar  will  touch  the  mercury9  ^ 
battery  current  wQI  oireuiate  roimd 
the  bar  and  convert  it  into  an  electrcn 
magnet.    Tlie  N.  ami  S.  fx-»leti  of  tk 
horse-shoe  magnet   will   Httnwt  dis- 
similar poles,  produced  in  the  iron  bv 
by  the  action  of  the  battery  racreati 
and  flmw  them  round  until  they  are 
opj>).-^it('  the  2  |)olert  of  the  hor^e-shn"* 
magnet.     This  operation    will  al^ 
carry  the  wires  out  of  the  m&reaxy 
communication  with  the  battery  wil^ 
be  interrupted  ;  and  consequently  tl 
electro-magnet  will  lose  all  its  prosier 
ties.    But  the  impetus  it  acuuired  h 
its  partial  rotation  will  carr^^  it «  Uttk 
Ixjyond  the  line  of  the  bridge,  and  Usf 
will  bring  the  |viint*«  of  the  wircna^n 
into  the  mercury,  though  not  in  lb. 
same  aemi-eups  as  before ;  the  hatter? 
curmt  tfaerabre  flows  through  ^ 

wire  on  the  iron  bar  in  the  op])a«:!- 
direction,  ConseOIWntly    the  pc»hm!.i 
acquired  by  the  bar  Is  opposite  to  Ua^ 
which  it  had  before.    The  end  of  tb 
eleotTO-maf^ietiHed  bar  tliat  is  now 
lA  thufi  near  the  N.  |X)le  of  the  boTK- 
shoe  magnet,  and  these  2  xnutAiallv 
repel  each  other,  and  by  thia  force  tht 
rotating  bar  in  drWvxi  to  a  po«itioD  ^' 
right  anprles  to  tho  bridge,  an<l  whcr^ 
its  N.  can  be  attracted  by  the  S.  i  - 
the  horse-shoe  magnet.    By  this 
temative  msgnetisation  and  ilfiini^iif 
tisation,  an  attractive  an»l  repulisit* 
jR'tion  i.s  o])Uiine<l,  by  meauK  of  whi-'l: 
a  rapid  rotation  is  pnxluced,  and  a 
contact  made  and  faroKen  twioe  iaesch 
revolution. 

Thou^li  convenient  for  some  per 
poseH,  this  in  not  suitable  for  Ute* 
iiatteries  or  coils.  Eveiy  time  the 
wires  leave  the  meroury,  a  livid  epsik 
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occurs,  aiid  the  BUrface  of  the  luercury 
soon  beoomeH  covered  wiUi  a  ooataog 

of  oxitle.  Thia  lieing  «  non-conductor, 
prevents  the  JKVtU'iy  current  from 
flowing  into  the  wire,  and  so  iutemipta 
the  action. 

(c)  Fig.  256  shows  the  general  form 
of  the  vil)niting  contact -breaker.  It 
coniiiBta  of  a  bttue-board  liaviug  an  outer 
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hnm  piDar,  a  ceatnl  hnm  pillar,  and 

an  electro-magnet.  The  electro-magnet 
is  fixed  to  tTie  l^ofird  with  its  p<jleH 
upwards,  and  of  the  ends  of  the  wire 
wound  on  one  is  left  open,  so  thai 
the  balteiy  nuif  be  connected  with  it, 
and  the  other  pnaseB  under  the  boarti 
to  the  lase  of  the  central  pillar.  The 
outer  pillar,  at  its  upper  (wu*t,  holds 
the  eiid  of  a  metalhc  spring  which 
pfwaes  through  t lie  ring  of  the  central 
pillar  to  the  [wle.-"  of  the  electro-nmgnet. 
liere  the  end  of  the  spring  i»  armed 
wiUi  an  iron  fdate  or  clapper,  which 
should  Htaiid,  when  the  spring  is  at 
re«t,  alxiut  in.  aliovo  the  poles  of 
the  elcx^tro- magnet.  A  screw  pu»»es 
through  the  ring  at  the  top  of  the 
central  pillar,  and  comcM  juat  into 
contact  with  the  spriii}^.  The  spring 
at  this  ixnni  an<l  ut  the  end  of  the 
screw  is  of  pktiimm.  When  one  elec- 
trode of  a  batterj  is  attached  to  the 
open  end  of  the  wire  of  the  electro- 
inapnet  and  the  other  to  the  «)uter 
brass  pillar,  the  circuit  is  complete. 
If  the  anode  of  the  hattery  be  ooo- 
neoted  with  the  electro- magnet,  the 
current  will  entcrthere,  circulate  round 
it,  communicate  magnetic  properties 
to  it,  pass  under  tlie  board  to  the 
oentnd  pillar,  rise  up  here  to  the  ring, 
descend  through  the  screw  to  the 
Bpring,  and  thenre  by  the  outer  pillar 
to  the  cathode  ui  the  battery.  The 


electro-magnet  will  now  attract  the 
ircm  clapper  at  the  end  of  the  spring 
down  to  itself,  and  l>y  this  means  a 
separation  takes  \y\i\vv  liotween  the 
end  of  Uie  screw  and  the  spring,  and 

I  the  batteiy  circuit  is  interrupted.  The 
electro-magnet  can  no  longer  hr)ld  the 
clapper  down  ;  the  spring  thus  lilier- 
ated  rises  to  the  position  it  formerly 
occupied,  and  iu;ain  comes  into  contact 
with  the  end  of  the  sorew  that  passes 
through  the  ring.  As  soon  as  this 
takes  place,  the  current  again  flows, 
and  the  electro-magnet  draws  down 
the  clapper.  Thus  a  rapid  vibration 
is  kept  up,  every  oscillation  of  the 
spriiifr  l>eiiitr  ftH,sociated  with  iiiakingfiud 
breaking  contact  with  the  lottery. 
When  applied  to  intensity  coils,  it  is 
usual  to  employ  the  iron  bundle 

I  foriiiinj;  the  core  of  the  coil  an  the 
electro-magnet,  and  to  place  the  vi- 
brating spring  vertical  instead  of  hori- 
aontal. 

(d)  Foucault's  oontaot-breaker  con* 

gists  of  a  brass  Ifin,  which  dips  a 
platinum  wire  into  a  cup  of  mercury, 
whenoe  It  draws  the  point  out,  so 
breaking  circuit,  in  oonsequeooe  of  its 
other  end  l>eing  attrHcted  towards  the 
core  of  the  coil  wlu'iK  vi  r  it  is  magnet- 
ised i  the  arm  is  drawn  back  by  a 
spring  when,  on  the  Iswilihig  of  the 
circuit,  the  core  ceases  to  be  a  magnet. 

(f)  A  common  contact-breaker  «»n 
small  coils  is  constructed  of  a  piece  of 
tidn  steel  which  makes  contact  with  a 
platinum  point,  and  which  is  drawn 
I  back  by  the  attraction  of  the  core  on 
I  the  passing  of  a  current,  and  sf>  makes 
and  breaks  circuit  by  vibmting  to  and 
fro  like  the  hammer  of  an  eleotrio 
bell. 

Condenser.- This  is  usually  shut 
up  in  the  cavity  of  the  (ie<leKtal,  though 
it  can  be  separate.   Its  purjwrt  la  to 
'  add  to  the  enei^  of  the  current  that 

I  traverses  the  prmiar}'  wire,  and  conse- 
(juently  to  incrmse  the  force  of  the 
secondary  discharge.  It  consists  of  a 
number  of  Unfoil  plates,  separated  by 

I  sheets  of  carefully  vaniishetl  or  rosin- 
I  ised  pa|>er,  the  alternate  tinfoil  plates 
i  being  joined,  thus  forming  2  separate 
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hifiilfttecl  series.  One  is  oonneoted  with  i 

the  pillar  of  the  coiiUwit-broiiker  that 
carries  the  plulituim  screw,  and  the  | 
other  with  the  l»lo<;k  tliat  holds  the  • 
vibrating  spring  ;  these  plates  do  not  t 
form  part  of  me  Inttery  circuit,  hut  ' 
are,  sis  it  were,  lateral  expansions  of 
that  circuit,  on  each  side  of  the  con-  | 
tact-breaker.     The  insulating  sheets 
between  the  UnfoU  plates  thus  have 
their  electrical  condition  disturWl ; 
when  the  battery  circuit  lb  interrupted, 
the  plates  return  to  their  normal  state,  i 
and  in  ao  doing,  inoreMO  the  action  of 
the  ouirent  oinnibting  in  the  primary 
wire.    The  piper  lor  fcparating  the 
plates  should  he  moderately  thin,  not 
too  heavily  sized,  cut  into  pieces  rather 
larger  than  ia  required,  dipped  into  a 
solution  of  1  ox.  nhcllac  dissolved  in 
0  oz.  methylated  spirit,  hung  up  to 
dry  for  some  hours,  and  examined  ; 
if  the  minateat  pinhole  be  obaenrad 
in  may  aheet,  it  must  be  rejected.  A 
scooTid  coating  of  shellac  varnish  is 
applitnl,  and  when    thonjughly  dry,  1 
the  paper  is  cut  to  the  proper  sisse,  | 
and  preserved  in  a  portfolio  for  use.  | 
For  ro«ini8e<l  paper,  ordiiiarj'  tissue-  ! 
]>er  does  well,  but  white  demy  is  , 
tter.  I 
The  condenser  is  made  thua :  Pre- 
pare 50  Hheets  of  tinfoil  5  in.  long  and 
wide,  GO  pieces*  of  iuBulating  paper  7 
in.  by  r>  in.,  and  2  tliin  maliogany 
boards  of  raUier  smaller  siae,  vamiahed 
on  each  aide.    One  board  ia  hud  down, 
and  upon  it  5  insulating  papers  are 
placed,  Ihrn  1  tin-toil  plato,  taking 
care  that  I  in.  of  tlie  latter  projects 
over  one  aide  of  the  vamiahed  paper. 
Another  paper  if*  laid  on  thi.s  coinciding 
in  posit i<»n  with  the  first  ;    on  thi.s 
corned  a  second  tinfoil  plate,  but  with 
the  0(verhauging  part  at  tiie  opposite 
aide.    Thia  is  covered  with  an  iuHulat- 
ini^  pfiper,  and  followe^l  by  the  )thcr 
pliUoH  in  Hiinilar  onler.    When  <lone, 
6  more  |jiH>ors  are  laid  on,  then  the 
second  mahogiiuy  board,  and  the  whole 
isi  tied  up  with  gutta-perclia  string. 
All  the  projecting  tinfoils  at  one  side 
are  pressed  together,  also  those  at  the 
other  aide;  the  condenser  ia  then 


ready  to  be  placed  in  the  oavi^of  At 

pedestid. 

PMt  still. — Tliis  is  ina<1e  l;?  iii.  long 
8  in.  wide,  and  2  in.  deep.  Tbe 
bottom  iamovable,  Mid  fixed  Ijaaeai 
or  buttons.    Tlie  coil  is  placed  hori- 
zontally in  the  centi-e  ;  holes  .are  madf 
in  the  top,  in  onler  to  fix  the  coil  in  1 
position.    Other  holes  allow  the  boki 
of  the  primary  wirea,  together  wSk 
the  pillars  and  binding  screws,  to  be 
passed  thmugh,  in  onler  to  at  tivch  them 
underneath.    The  contact-breaker  ii 
fixed  at  one  end  of  the  coil,  and  3 
binding  screws  are  fitted  to  the  nme 
end  of  t!ie  potle.^itnl  ;  at  the  other  eoi! 
are  2  ebonite  pillar.^,  6  in.  hiijh  and 
about  I  in.  diaiueter.    If  the  eboniu 
be  cut  off  about  1  in.  longer  than  le* 
quired,  the  extra  can  be  turned  dowr 
to  a  pin  \  in.  diameter,  and  a  irm* 
cut  on  its  end.    The  holes  in  tbe 
pedeetal  are  made  aolBciently  huge  to 
allow  t  hese  pins  to  fias«  through,  toi 
the  pillai-s  can  l»e  firmly  tixetl  by  put 
ting  a  nut  on  the  under  side.    t  )n  t«  r 
of  each  pillar  is  a  tsnding  screw  vut 
2  holes  and  aepamte  eerewa  to  eaeb: 
one  for  the  reception  of  an  end  of  tip 
secondary  wire  of  the  coil,  and  tb 
other  for  attaching  any  apparatus  to  h 
employed  in  conjunction  with  the  coiL 

Commutator. — ^This  is  aibown  la 
Fig.  257;  itauaeiatodhaogie  thedirK' 
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tiou  of  the  currents  through  the  pn 
mary  and  aecondaiy  dreoite.  Iteaa> 

sists  of  an  ivory  or  ebonite  cylimkr 

1  in.  long  and  1  in.  diameter.     Mot  j 
lie  axe8  f)roject  from  each  end  in  sejiu 
ate  pieces,  2  brass  pUtee  f  in.  widetfr 
fixed  to  opposite  sidcit  of  the  cylinder, 
one  ('(mnoctod  with  each  axis.  Tbf 
cyliiuler  is  8upporte<l  horizontally  " 

2  brass  blocks  ur  pillars  ixxed  to  li^ 
baae  board ;  and  2  braaa  eprii^  rir 
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up  from  the  board  and  press  on  the 

bra«8  plates  on  the  face  of  the  cylinder. 
Of  the  4  binding  screws  on  the  b<wird, 
2  are  connectetl  with  the  2  springa  by 
wires  pushing  underneath  or  orer  the 
base-board,  and  the  other  2  with  the 
blocks  carrj'ing  the  axes  of  the  cylinder. 
One  axis  projectH  through  the  block  in 
which  it  rests,  and  on  it  is  fitted  an 
iTory  or  ebonite  plate,  to  enable  the 
cylinder  to  turn  round.  Two  of  the 
binding  screws  on  the  boan^l  are  con- 
nected with  the  battery,  and  the  other 
2  with  the  apparatus  to  be  operated 
with. 

Tlie  current  passeB  from  the  anode 
oi  the  buttery,  through  one  binding 
0crew  of  the  commutator,  under  or 
orer  the  board,  to  one  ci  Uie  springs, 
up  this  to  the  pUtc  on  the  cylinder  it  i 
is  in  contact  with,  to  the  first  axLs,  \ 
through  the  block  in  wliich  the  axis 
reeta,  and  oat  by  the  binding  acrew 
connected  with  that  block  to  t&appa- 
valna,  retnnung  by  the  other  apnng 


Fia.  m 


plate  and  axis  to  the  battery.  When 
the  cylinder  ia  tamed  half  round, 
witboat  any  other  change  in  the  ar- 
rangement, the  current  will  pass  in  the 
opposite  direction,  still  from  the  anode 
ox  the  batteiy,  to  the  fint  spring,  but 
tbence  to  the  second  aada. 

If  the  commut.'itor  lyc  mounted  on 
tbe  j)edesUil,  sejtarate  stand  and  bind- 
iug  bcrcWH  will  not  be  required,    it  id 


capable  of  being  used  abo  as  a  curroit 
tfuspender  :  if  the  cylinder  turned 
only  \  revolution,  the  springs  rest  ujwu 
the  interspace  between  the  2  brass 
plates,  ana  contact  is  broken.  This 
should  be  done  while  the  arrangements 
for  the  secondary  ctnrrent  arc  being 
made,  to  avoid  receiving  a  shock. 

Fig.  258  shows  RuhmkorfTs  com- 
mutator. The  battery  poles  are  con> 
nected  through  the  en<ls  of  the  axis  of 
a  small  ebonite  or  ivory  cylinder  to  2 
brass  cheeks,  V  V,  which  can  be  tui  ned 
so  as  to  place  them  eitlnr  way  in  con- 
tact  with  2  vertical  springs  B  C,  which 
are  joined  to  the  ends  of  the  primary 
coil. 

Connections. — ^As  to  the  way  of 
making  the  connectimis  beneath  the 
liase-Vjoanl,  it  will  Ije assumed  that  the 
connnutator  is  not  fixe<l  on  it.  Then 
ou  turning  the  pedestal  of  the  coil  up- 
side down,  the  under  side  will  present 
the  ap[)Ciinuice  shown  in  F%.  259  :  a  6 
are  the  ends  of  the  binding  screws  to 


which  the  battery  is  attached ;  c,  pillsr 
of  the  contact-breaker  that  carriea  the 
pbtinam  sbtsw  ;  d,  end  of  block  that 

carries  the  spring  forming  the  other 
part  of  the  contact-breaker ;  e/,  b^in- 
ning  and  end  of  primacy  coil.  A 

loose  board  r;  fits  into  the  pedestal,  as 

shown  by  the  d<»tted  lines,  and  is  fixed 
1  alx>ut  half-way  up  from  the  botU»m. 
This  is  required  to  lay  the  cuudciibcr 
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on,  lo  Htl'itnl  convenient  njciins  for 
altacliiug  it.  Oil  it,  at  h  i,  2  dat 
bran  platafl,  about  1  in.  tquAre,  are 
fliad,  having  a  Hcrewed  pin  in  the 
centre  of  each.  The«e  are  for  connect- 
ing the  condeuiter  viith  the  contact- 
bimker.  The  Taritme  acrewg  project 
through  the  top  of  the  pedestaJ  fully 
§  in.  to  eniiMc  ixutu  to  l>e  screwed  over 
them.  Strifxs  of  nheet  copper,  alM^ut 
^  in.  wiilo,  arc  pre(«ircil,  2  having  a 
hole  at  ODe  end  and  binding  screw  at 
the  other,  and  the  tlurtl  having  a  hole 
at  each  end.  ThiH  latter  i.s  long 
enough  to  connect  b  and  c,  by  drop- 
pii^  it  over  their  projecting  eerews, 
and  screwing  a  nut  down  tightly  on  the 
copjier,  wjcuring  the  »<trip,  and  making 
the  contact.  The  Htrips  with  binding 
eerews  are  used  to  conneet  ae  and  d /, 
the  binding  gcrewH  securing  the  wires 
e /,  and  the  holes  iti  the  copper  Htri}Jii 
enabling  them  to  pass  over  tlie  uroject- 
ing  eerews  d  a,  where  they  are  nxed  hy 
nuts.  When  the  anode  of  the  battery 
is  attfiche<l  to  tht- binding  screw  at «/, 
and  the  aithodc  to  that  at  6,  the  cur- 
rent will  flow  through  the  coil.  The 
circuit  is  complete  in  the  direction  of 
thedottc<l  line  m,  through  the  primary 
coil,  out  at  /,  then  from/ to  f/  through 
the  contact-breaker  c,  and  from  c  to  6. 

The  condenser  is  bid  on  the  loose 
board  g,  with  the  projecting  tinfoils 
renting  on  the  bntHs  plates  h  j,  a  hole 
being  punched  tiirough  each  set  of  tin- 
foils to  admit  the  screw  pin ;  a  brsss 
plate  IB  tlien  laid  on  the  top  of  the  tin- 
foils  and  by  means  of  a  nut  on  the  screw 
pin  they  are  pressed  closely  U^ether. 
When  the  condenser  has  been  fitted  in 
place,  the  nut«  are  loosened,  the  top 
nnvss  |)late  is  taken  off,  and  2  cop^)er 
strips  with  holes  at  each  end  are  fitted 
over  the  pins.  These  copper  stripe 
must  he  long  enou^  to  connect  the 
pin  h  of  the  condenser  with  r  of  (he 
contact-breaker  and  the  pin  /  with  tl  ; 
this  done,  the  nut  is  screwed  up  again. 
If  the  condenser  is  not  thick  enough  to 
fill  the  space  Ixjtween  the  loose  board 
and  the  iw)ttoni,  the  latter  is  yvuMcd, 
80  that  it  will  press  on  the  former,  and 
prevent  it  from  shifting. 


(Those  desiring  inforuiation  on  mnr^ 
elaborate  forms  of  iuductioa  coiii 
should  reCsr  to  tin  works  hj  Norxis, 
puhliihad  bgr  B.  and  F.  V.  Spon,  Ltd.) 


Inks. 

Trk  term  "ink  "  is  app]ie<l  t^i  a  con- 
siderable number  of  fluid  or  seini-duid 
oompounds  employed  in  writing,  print- 
ing and  for  penuanently  markini^  wari- 
ous  substances.  The  chief  desideraU 
in  most  inks  are  a  capacity  of  tiowiiti; 
readily  from  the  writing  inatnimenti 
while  possessing  sufficient  body  to  |m«- 
voTit  sprciwling  and  blotching,  Ods- 
bine<l  with  depth  and  iKTinanency  of 
colour.  The  latter  naturally  depieiid? 
in  a  great  measure  upon  the  phyaacsl 
and  chemical  characters  of  the  avtidb 
written  upon,  and  enpecially  up<^n  tltf 
presence  or  absence  of  bleacUiitga^ntP. 
Theoompoeitionof  Snksvarieaas  wide]\ 
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M  do  the  purposes  to  which  they  are 
applied,  hence  they  may  he  dawified 
as  followH  : — 

Alizarine  Ink.— (a)  A  good  for- 
mula for  making  Mo-calleii  aliauine  ink 
is  the  following  :  Powdered  nutj^Uls, 
40  parts  ;  solution  of  acetftte  cf  iiDii, 
16  ;  gum-arabic,  10  j  wood-viij<^iir,  10  ; 
indtgo^enniiM,  6  ;«iidw«ter,  lOOpHrta. 
Prepare  the  aohltlon  of  acetate  of  iron 
by  pouring  Hufficient  quantity  of  w»)od- 
vinegar  upon  ixxap-irou  contained  iu 
A  oaMc,  and  aUow  it  to  eot  upon  the 
iron  for  at  leant  8  dayH.  Maoerate  the 
powdere*!  nutgalU  for  8  days  witli  the 
100  porta  of  water  mixed  writh  the 
1 0  parte  of  wood-Tinegar.  Before  mix- 
ing the  strained  liquid  obtained  from 
the  nutgalls  with  the  iron  sc)lution,  it 
is  necessary  to  ascertain  whether  the 
quantity  of  acetic  acid  present  is  suffi- 
dent  to  keep  the  forrouB  acetate  in 
Holutioti.  For  tliis  i»urpo8e  10  volumes 
of  the  liquiil  nutgHll  cxtnict  arc  mixed 
with  one  volume  of  the  iron  solution. 
If  a  clear  mixture  reanlta,  and  of  a 
dark-green  colour  in  thin  layers,  the 
li(|uid  containM  enough  Jicid  ;  but  if  a 
black  opaque  liquid  results,  the  acid 
ia  deficient.  In  the  latter  cms  more 
wood -vinegar  must  be  veiy  gradually 
and  cautiounly  Hilde<i  from  a  measured 
volume,  until  the  liquid  is  clear  and 
darit  |reen,  and  th«  requisite  amount 
of  aod,  determined  fay  this  experi- 
ment, must  \>e  abided  to  the  extract  of 
nutgalls.  Tlie  gum-arabic  is  next  dis- 
aolved  in  the  latter,  the  iron  solution 
then  added,  and  finally  the  indigo^ar- 
inine,  or  as  much  thereof  a.s  may  l>e 
requinni  to  produce  the  desired  tint. 
^*  New  iiemedies.') 

(6)  New  Alinrine.~BoU  4  ob.  Heme- 
Ion  powder  and  1  oz.  alum  powder 
in  1  p\l.  NvatcT  for  If)  minutes.  Strain, 
and  add  10  drops  nitric  acid.  This 
writes  light,  but  rapidly  darkena. 

Black  Writi2i|r  ink.-~Th0  fol- 
lowing are  among  the  moat  approved 
recipes : — 

WITH  Oaixb  akd  Sulphatr  of 
Ikon. — (a)  1  lb.  bruised  pdls,  1  gal. 
boiliii;j;  water,  r».|  oz,  Hul|>liate  of  iron 
(oopperasj  iu  solution,  U  oa.  gum-arabic 


I  previous^  dinolved,  and  a  few  drope 

I  of  an  antiseptic,  uucli  as  carlwilic  acid. 
Macerate  the  galls  for  2-1  hours,  strain 
the  infusion,  and  add  the  other  ingre- 
dients. (6)  12  oz.  bruised  galls  maoe- 
n»ted  for  a  week  in  1  gul.  cold  water, 
6  oz.  sulplmte  of  iron  in  solution,  ti  oz. 
mucilage  of  gum-anibic,  and  a  few 
drops  of  antis^itac.  (e)  12  lb.  bruised 
galls,  boiled  for  an  hour  in  6  gal.  soft 
water,  abiding  water  to  rci)ljM'e  that 
evaporated  ;  strain,  and  reboil  the 
galls  in  4  gal.  more  water  for  |  hour ; 
strain,  and  boil  with  2^  gal.  more 
water  ;  strain,  and  mix  the  liquors. 
Add  4^  lb.  coarsely  powdered  sulphate 
of  iron,  and  4  lb.  gmn-aimhio  in  snudl 
pieces  ;  agitate  till  the  ingre<lients  are 
dissolve*!,  and  filter  tlirough  a  hair 

I  sieve.    Tliis  will  make  about  12  gal. 

I  of  good  ink. 

j     (d)  Good  Commercial  Black. — Take 
I  1  lb.  AlepjK)  gjUlrt  and  ^  lb.  logwood 
1  chips  ;  put  them  in  1  gjil.  of  b«)ilingsoft 
water  bruise  the  galls  luid  simmer  the 
whole  for  8  or  4  Dours.    Strain  while 
hot,  then  add  10  oz.  pure  sulphate  of 
iron,  5  oz.  ^'um-arabic,  1  oz.  glycerine, 
1^  oz.  bruiseil  cloves.    I^t  stand  14 
days,  stirring  frequently,  then  strun. 
This  ink  keepe  well,  and  actual^  im- 
I  proves  with  age.    It  should  be  made 
in  an  enamelled  vessel. 

(e)  2  lb.  hrtused  gaUs,  digested  hi 
2  qt.  alcohol  at  a  temperature  of  104^ 
to  HO^  F.  (JO^  tonO^C)  ;  when  idxmt 
half  the  alcohol  lias  evap>mted,  ;uid 
3qt.  water ;  stir  well,  and  strain  through 
,  a  linen  cloth.    To  clarify  the  solution 
add  8  oz.  glycerine,  M  oi.  gum-arabic, 
■  and  1  lb.  sulphate  of  iron  dissolved  in 
water,    btir  thorougldy  from  time  to 
timefor  a  fewdays,  mIow  to  settle,  and 
put  up  in  weU-stoiqBercd  iKtttlcs  for 
I  preservation.    Tlie  addition    of  too 
much  sulpliate  of  iron  ui  to  be  avoided 
as  causing  the  ink  soon  to  turn  ydlow. 
Ink   thus   prcfiaretl   is  said  to  resist 
thea<'tioii  of  lik'lit  and  Jiir  for  at  least 
12  moutlis,    without   HutVeriug  any 
diange  of  colour.   (/)r>igratin  ao 
open  vcHHel  42  01.  ooar.sely- powdered 
'  gJills,  15  oz.  gum-senegal,  IS  oz.  sul- 
'  phate  of  iron,  'ii  dr.  aqua  auimouia;, 


Digitized  by  Google 


490 


Inks  :  Black  Writing. 


24  OB.  aloohol,  and  18  qt.  disttUed  or 

rain  H'litcr.  Continue  the  digc^^tion 
till  the  lluid  h.is  nssumecl  ;i  deep  black 
colour.  (t/)'Vo  g«Kxl  gall-ink  juld  a 
8ti  oug  holutiou  of  fine  prututian  blue  in 
distilled  wator ;  the  ink  writes  greenish 
blue,  but  afterwards  turns  }»la<.  k  ;  it  is 
said  that  it  catujot  l»e  erased  either  by 
acids  ur  alkalies  without  the  destruc- 
tion of  (he  paper.  (A)  Take  Uue 
Aleppo  Ralls  free  from  insect  perfora- 
tions, 5-^  oz.  ;  bruised  cloves,  1  dr.  ; 
cold  soft  wat<T,  3^  pints  ;  purified  sul- 
phate of  iron,  1^  oz.  ;  sulphuric  acid 
by  measure,  '65  minims  ;  sulphate  of 
indigo,  in  tlie  form  «>f  a  thin  {uvate,  and 
which  should  be  neutral  or  nearly  so, 
}  OK.  Digest  together  in  a  closed 
▼enel,  with  occasional  agitation,  for 
two  weeks,  tlic  giills,  cloves,  and  water. 
Then  filter  through  a  piwc  of  cotton 
cloth,  and  press  out  ]i.s  much  of  the 
lujuid  as  possible  from  the  ndiment. 
Dissolve  in  this  completely  the  pow- 
dered .sul[)hate  of  iron,  stir  in  briskly 
the  acid,  then  the  indigo,  an<l  filter  the 
liquid  through  the  paper  (filter- paper). 
In  all  the  inks  described  in  this  section, 
nut-galls  are  introduced  for  the  mkc  of 
their  tannic  acid.  For  tliis  purix>8e 
they  are  not  equalled  by  any  other 
tanniu-yieldiugsufastenoe.  Forcheaper 
inks  the  galls  may  Ixj  repl.voed  by 
catechu,  sumach,  and  a  liost  of  other 
astringent  substances.  The  antiseptic 
(carbwc  tdd,  etc.)  is  added  to  pre- 
vent the  formation  of  mould. 

(t)  The  following  formula  is  said  to 
have  been  in  use  iu  1G5 1,  and  to  have 
|m4uoed  an  ink  of  great  pennanen^, 
if  one  may  judge  from  manuscript 
written  by  the  person  who  is  the 
authority  fur  the  formula :  1  ^  dr. 
coane-powdered  galls,  1^  dr.  sulphate 
of  iron,  10  dr.  gum-arabic,  and  1  pint 
soft  water,  are  to  l>e  j)laced  in  a  Injttle 
wliich  iri  tu  Ir:  securely  Htopj)eretl  and 
placed  iu  Ihc  light  (sunlight  if  possible). 
Stir  the  oontents  ooeaaionaily  until 
the  gum  and  copperas  are  dinsolved, 
after  which  the  bottle  should  lie 
shaken  tlaily.  in  the  course  of  4-6 
weeks  the  ink  will  bo  fit  for  use. 
The  addition  of  10  drops  aMUc 


I  aeid  will  prereot  Uw  formation  of 

mould. 

(j)  A  g<x)d  black  ink  can  be  made 
with  the  following  ingredients  :  2  lb. 
j  galls  (in  moderately  fine  powder),  10^ 
I  OS.  coppens ;  10  os.  gum-anbie  ;  1^ 
oz.  sugar.   Water  sufficient  to  make  18 
pints.    Place  th«!  galls  in  an  enamelled 
vessel,  pour  on  it  ()  pints  boiling  water, 
and  idlow  it  to  macerate  2  days; 
transfer  t' '  .v  glass  percolator,  in  the 
neck  of  wliich  is  a  piece  of  absorbent 
I  cotton,  through  whicli  allow  the  liquid 
I  portion  to  dnun.   When  this  is  aootsn- 
plished,  pack  the  galls  firmly,  and  dis- 
place with  sufficient  water  to  produce 
I  2  gal.  with  that  ixu  tion  of  the  infuidon 
which  first  passed.    Then  dissolve  the 
gum  and  sugar  in  2  pints  water  ;  add 
'  ih\»  and  the  cx)ppcra8  to  the  iufuMtxi 
of  Thit<,  after  staudiuR  abi>ul 

12  days,  will  produce  a  very  tiup^rior 
ink.  About  8  drops  wood  cieusote 
should  be  added  to  prevent  moulding. 

With  T>oowood.— -<a)  Boil   10  oz. 
logwood  iu  20  oz.  water  ;  then  bull 
agaanin  20  os.  more  water,  and  mix  tiM 
two  decoctions ;  add  2oz.  chrome  alum, 
and  l»oil  again  for  J  hour  ;  and  1  as. 
I  gum-arabic.    The  pnnluct  is  25  o«. 
deep  Uack  ink.    (6)  Uunge,  diacover«l 
that  a  dilute  solution  of  the  colourii^ 
matter  of  logwood,  to  which  had  becc 
jylded  a  small  quantity  of  neutrakl 
chronuiteof  potassiimi,  produces  a  deep 
I  black  liquid,  whieh  remains  dear,  does 
not  deposit,   and  may  be  employed 
as  an  ink.    Perfectly  neutral  litmo^ 
paper  is  not  affected  by  it,  it  does  not 
attack  pens,  it  !■  ^nry  cheap,  and  so 
easily  peoatnitSB  writing-paper  tbatil 
cannot  be  removed  by  \^'a,'<hinp:  ever 
j  with  a  sponge — in  a  won.1,  it  Ixaa  aT. 
;  the  properties  ni  aa  OKcelleut  ink 
I  On  exposure  to  the  anr  In  an  inkstacd 
it  Hometiines  decomposes  very  rapidlr. 
;  its  colouring  matter  being  depcksited  ir: 
I  the  form  of  large  black  flakes,  whica 
I  leave  a  colourless  liquid  afaov«  tlm. 
This  gelatinisation  is  a  frrctit  dlefeci  K 
this  ink,  furticularly  as  (me  iloe^  not 
know  the  precise  conditions  that  de- 
I  tannine  it.   Diflbrent  msans  hvvs 
been  proposed  to  prevent  this  w^etian ; 
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the  best  Beems  to  be  that  of  the  addi- 

tkm  of  carlNtuuto  of  HodiniDi  recom- 
mcn(l»Ml  l.y  r>ottger.    To  prepftre  thin 
ink  Uke  ex t met  of  logwood,  15  parts  ; 
water,  1000  parte;  cryutidliMd  carbon- 
ate of  sodium,  4  parts  ;  neutral  cliro- 
mate  of  potassium,  1  p>irt.  Disnolve 
the  extract  of  logwood  in  900  pjirtn 
of  water,  allow  it  to  deposit,  decant, 
heat  to  ebullition,  and  add  tbe  oarbon- 
ate  of  soda  ;  lastly,  add  drop  by  drop, 
with  constant  Htirring,  a  solution  of 
the  neutral  chromate  in  100  parta  of 
water.   The  ink  thus  obtained  has  a 
fine  bluish-blaok  oolour  ;  it  flows  well 
from  the  pen,  and  dri^  rea<iily.  The 
chrome  ink  powder  of  Platzer  and  tlic 
add  bik  ci  Poneelot  arefanftations  of  the 
Qtiginal  ink  of  KuDgo.    (c)  10  lb.  best 
l(^wood  is  repeatedly  Ixnled  in  10  giil. 
water  straining  each  time.  The  liquid  is 
evwpocated  down  till  it  weighs  100  lb., 
and  is  then  allowed  to  boil  in  a  pan  of 
stoneware  or  enamel.    To  the  Ixjiling 
liquid,  nitrate  of  oxide  of  chrome  is 
added  in  small  quantities  until  the 
bronaeHsoloiured  predpitate  formed  at 
first  is  redissolved  with  a  deep  V>lue 
coloration.    This    solution    is  then 
evaporated  in  a  water  bath  down  to 
a  syrup,  with  whkh  is  mized  well- 
kneaded  clay  in  the  proportion  of  1  part 
of  clay  to     of  extract.    A  little  gum- 
t  nijE^acanth  is  also  added  to  obtain  a 
{)ro[)er  consistence.    It  is  ahsdvtely 
neoessary  tonsetiie  diromefldt  in  the 
right  proportion.    An  excess  gives  a 
disjigru&ible  appearance  to  the  writing ; 
while,  if  too  little  is  used,  the  black 
matter  is  not  soflBdentlf  soluble.  The 
other  chrome  ssUts  cannot  be  u.scd  in 
this  preparation,  as  they  wouM  crys- 
tallise, and  the  writing  would  scale  otf 
AS  it  dried.   The  nitntte  of  oiide  of 
chrome  is  prepared  by  precipitating  a 
liot  solution  of  chrome  alum  with  car- 
bonate of  soda.    The  precipitate  is 
washed  tiU  the  filtrate  is  freenrom  sul- 
phuric acid.    The  predpitate  thus  ob- 
tained is  dissolvtMl  in  ptirc  nitric  acid, 
ao  as  to  leave  a  little  still  undiseolved. 
Hence  the  solution  contains  no  free 
ttcid,  which  would  give  the  ink  a  dirty- 
red  colour.   Oxalic  add  and  caostic 
2 


alkalies  do  not  attack  the  writing. 

Dilute  nitric  aoi<l  rctldeiiH,  but  does 
not  oblitenito  the  characters.  This 
ink  is  manufactured  into  ink-pencils, 
which  give  a  Teiy  black  writing,  cap- 
able of  reproduction  in  the  oopjing- 
press,  and  no  failing  on  exposure  to 
\\0xt.  (f/)  20  parts  by  weight  exti'act 
of  logwood  are  dissolveil  in  200  parts 
water,  and  the  solutioii  is  darified  liy 
subsidence  and  decantation.  A  yel- 
lowish-brown liijuid  is  thus  obtained. 
In  another  vessel,  10  parts  ammonia 
alum  are  diisolTed  in  20  parts  boiling 
water  ;  the  two  solutions  are  mixe<l, 
tlierc  lieing  also  abided  jmrt  Hulplmric 
acid,  and  linally  Ijjjr  part  suipltate  of 
copper.  The  ink  noold  be  exposed 
to  the  air  for  a  few  days  to  give  it  a 
^cmkI  colour,  after  which  it  sliould  be 
stored  in  well-corked  lx)ttleH.  (f)  30 
parts  exti-uc  t  of  logwood  are  dissolved 
in  250  parts  of  water  ;  8  parts  crys- 
tallised  carbonate  of  soda,  and  .SO  parts 
glycerine  (i^p.  gr.  1-25)  are  mldeil  ; 
lastly,  1  part  neutral  cliromate  of 
potaah  and  8  parts  gum-arabio,redaoed 
to  a  powder  and  dissolved  in  water. 
Thin  ink  does*  not  uttnck  steel  pens, 
does  not  turn  mouldy,  and  is  very  black. 

(/)  Cheap  black  (2rf.  per  gal.).— 
Boil  4  lb.  logwood  chips  in  2  gal.  of 
water  for  20  minutes.  Roil  (at  the 
same  time)  14  oz.  powdered  gum  in  1 
quart  of  water.  When  the  hjgwood 
has  boiled  20  minutes,  add  4  oz.  of  bi- 
rliromntc  of  jK)tji.sli  in  jiowder  and 
then  the  gum  solution.  Let  all  ImhI  a 
little  longer,  stirring  well,  then  cool, 
strain  and  bottle. 

MI8CKLLANKOCS.— (a)  Cheap  black 
or  school-lKianl  ink.  2  oz.  naj)hthol 
black,  4  oxalic  acid.  1  ^1.  cold  water 
(it  mixes  best  oold).  Tlie  oxaHo  acid 
may  be  omitted.  Is  a  good  article  for 
cheap  trade,  for  Id.  bottles  or  packets. 
{p)  20  gr.  sugar  is  dissolved  in  30  gr. 
water,  and  a  few  drops  ocmoentrated 
sulphuric  acid  are  added  ;  the  mixture 
is  heated,  when  the  sugar  is  car}M)ni.sed 
the  acid,  (c)  It  is  well  known  Uiat 
aniline  black,  prf)perly  so  called,  is 
nearly  inKoluble  in  most  chemical  re- 
agents.   It  ia  applied  to  tex ti le  fabrics 
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in  a  pouitdad  stole,  or  devel<t{)c<!  on 
the  texturo  (Mrpi^er  t>y  the  miction 
of  a  salt  of  copper  on  hy«ln>chlomt« 
of  auiliue.    It  thus  furuuiheB  au  in- 
tsnie  end  indelifale  Ueok.   But »  mix- 
ture of  salt  of  copper  and  hydrfK-hlor- 
ate  of  aniline  in  n^t  lon^  in  the  air 
without  undergoing  grotit  clianges.  It 
■oon  tumB  to  green  and  deposits  in* 
K^nble  aniline  black.    This  prevents 
the  use  of  thin  }>lack  for  flowing  ink. 
Latterly,  however,  it  has  V>een  found 
ponible  to  prepire,  with  aniline  and 
methyl,  oolottring  mtbstaiioea  of  a 
bluish-black  shade,  8o  intense  and 
soluble  in  wat^r  that  tliey  can  be  used 
in  the  preparation  of  beautiful  black 
writing-ink.   One  of  these  snbslanoes 
ii  an  article  of  commerce  under  the 
name  of  soluble  nigroaine.    It  dis- 
solves in  water  with  a  slight  residue, 
and,  without  thickening,  furnishes  a 
beautiful  blue-black,  which  is  purple 
in  reflected  light,  and  immediately 
l>ecoino»  intense  black  on  paj)er.  It 
is,  consequeutly,  au  ink  tliat  does  not 
change,  flows  mtSfy  from  the  pen, 
does  not  turn  brown,  and  when  dry 
can  be  again  reiiderwl  fluid   witli  a 
little  water.    It  dues  not  posse^M  the 
intensity  <rf  the  blaok  from  g^nut,  but 
a  softer   and   more    velvety  tone. 
Although  proparetl  with  a  soluble  sjilt, 
it  in  not  obliterated  wlieu  dry,  and  not 
easily  when  moistened,  unless  it  is  too 
thick.    On  the  other  hand,  the  fil)re 
of  the  paper  does  notcompletely  alHorl) 
this  colouring  substance  ;  the  residue 
oontiuues  as  a  deposit  on  the  surface, 
and  can  be  removed.    Tliis  imperfec- 
tion may  l>e  remedied  by  diluting  the 
black  with  water.    Acids  elmnge  the 
characleristicM  into  blue  without  de- 
stroying them,  and,  on  aocount  of  the 
perfectly  neutnU  reaction  of  nigrosine, 
tin's  ink  dm's  not  at  all  att^ick  st^l 
pens  and  render  them  unfit  for  use. 
('TechnologiHte.')    (d)  Peltz,  reoom* 
•mended : — 

Psrti 

Rxtr.  logwood    ....  100 

Lime-water  800 

Carbolic  acid  .... 
Crude  hydrochloric  aoid    .  26 


Distillwl  water 
(fum-anUiic  . 


600 


Bichrouiate  of  poUdh    .     .  3 
DietiUed  water  to  make  up 
the  weight  to.    •    .    .  1800 

The  ink  should  be  made  in  a  porodnua 
or  enamelled  iron  vesseL  The  extract 
is  first  dissolved  in  the  lime-water  over 

a  Bteam-l>ath  with  frecjuent  stirring. 
To  these  are  added  the  carl»oUc  and 
hydrochloric  acids,  which  change  the 
■oltttion  firoma red  to  a hrownidi-jel- 
lo  w  colour.    After  half  -an  -hour's  heat- 
ing over  the  steam -liath,  the  mixture 
is  set  aside  till  cold,  when  it  is  strained 
or  iUtered.   Lastly,  the  gum  and  the 
bidiromate,  oich  sepamtoly  diK>K>lved 
in  a  conKiderable  quantity  of  dit^tilled 
water,  are  added,  and  the  remainder 
of  the  water  to  make  up  the  naommrj 
weight.    This  ink  is  of  a  fine  red 
colour,  which  quickly  turns  blfick  ;  it 
does  not  corrode  steel  jxmis  ;  and  if  it 
dries,  needs  only  the  addition  of  water. 
(e)  Joseph  Ellis,  of  Brighton,  stated  to 
the  Royal  SfXiiety  of  Arts  that,  by 
making  a  solution  of  shellac  with  borax 
in  water  and  pure  lamp-black,  an  ink 
is  producible  which  is  indeetructihk 
by  time  or  by  chemical  agents,  and 
which,  on  drying,  will  present  a  polished 
surface,  as  with  the  ink  found  on  the 
Egyptian  papyri.    He  made  math  an 
ink,  and  proved,  if  not  its  identitj 
witii  tliat  of  ancient  Egypt,  yet  tlie 
correctness  of  the  formula.  (/')pyro- 
gallic  add,  1  part  ;  pulv.  gum-an^bic, 
3  parts ;  ammonia  vanadiate,  3  parts. 
These  to  Ije  mixed  in  a  mortivr  and 
sufficient  water  to  be  added.  This 
forms  au  intensely  black  ink. 

81u«-Blaok  uilDi.— (a)  Stephen's 
blue-black  writing  fluid.  This  is  said 
to  be  made  as  follows:  powdered  galls, 
15  parts  ;  sulpluite  of  iron,  5  pirts ; 
iron  filings,  4  ports ;  indigo,  fpiri  .  con- 
centn\ted  sulphuric  acid,  3  lurts  ;  water 
200  pirts.  The  gidls  are  U>ileil  in  the 
g^ter  {lart  of  the  water,  tlien  tiltered. 
Tlie  sulphate  of  iron  is^UssoIved  In  the 
remahiing  water,  while  the  intlig  • 
dissolved  in  the  sulphuric  acid.  Hm 
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latter  ia  then  added  to  the  iron  lolution 

and  the  iron  filiiif^s  iwMetl  to  neutml- 
ise  excesH  of  a<  i(l.  After  a  few  dayn 
strain  utt'  tliiti  mixlui-u,  aud  add  it  tu 
the  aolution  of  galls,  and  the  ink  is 
finished.  (6)  Digest  together  for  a 
fortnight  18  oz.  bruised  gnlls,  ^  oz, 
bruiaed  cloves,  in  10  wine  pints  water. 
Frass  and  filter.  Add  to  the  dear 
liquid  0  oz.  sulphate  of  iron  and  2  fl. 
dr.  sulpliuric  acid,  sliaking  well  until 
solution  is  etfected.  Next  add  1  oz. 
indigo  paste,  and  filter  if  necessary. 
The  ink  must  be  kept  in  well-corked 
bottles,  ami  it  should  be  mmle  in 
vetu<elH  of  glass  or  stoneware.  ('  Can. 
Thai-.  Jl.') 

CoUmred  Writixi^-iiik.  ~  Co- 
loured inks  may  be  divided  into  two 
classes,  those  in  wliich  the  colouring 
matter  in  derived  from  ooal-tar,  and 
tiMMS  in  whksh  it  is  not. 

Without  Coal-tar  Colours. — 
Bliic. — (a)  Dissolve  2  to  3  oz.  wulpliate 
of  indigo  in  1  gal.  water.  (6)  Kub  to- 
getiier  1  ob.  oiidic  add  and  2  os.  ilne 
prusdin  Una,  and  add  1  qt.  boiling 
water  ;  the  excess  of  iron  in  the  prus- 
sian  blue  must  first  be  removed  by  a 
strong  mineral  acid  ;  then  wash  in 
nin«water.  (e)  2  os.  Chinese  blue, 
1  qt.  Ijoiling  water,  1  oz.  oxalic  ;icid  , 
dissolve  the  blue  in  the  water,  and 
add  the  acid  ;  it  is  ready  for  use  at 


Oreen*—(a)  Calcine  acetonitrate  of 
chrome  ;  dissolve  the  green  powder  in 
Bttflicieut  water.  (Jt)  Dissolve  sap  green 
in  TBiy  weak  alum  water,  (c)  2  oz. 
TWdigris,  1  oz.  cream  of  tartar,  ^  pint 
water  ;  1>uil  till  reduced  to  oine>half, 
and  filter. 

Oreen-Uaek, — Boil  15  parte 'Ivuind 
gaUfl  in  200  parts  wat^r  for  about 
1  hour  ;  strain  ;  to  the  liquor  add  5 
parts  sulpliate  of  iron,  4  hue  iron 
shavings,  and  a  solution  of  ^  pint 
powdo^ed  indigo  in  8  pinte  sulphuric 
acid.  Tins  ink  flows  retidily  ;  it  writes 
green,  but  turns  black  after  a  few 
days. 

Pmfle :  (a)  To  a  decoction  ol  12 
pHii  Campcachy-wood  in  120  parte 
mtar,  add  1  part  sufaaoetato  ol  oopper, 


14  parte  alum,  and  4  parte  gum-arabic ; 

let  stiuid  for  4  to  5  days,  (h)  To  a 
Htrong  <lec(x;tion  of  logwood  add  a 
little  alum  or  chloride  of  tin. 

Red,y{(B^  4  OK.  ground  Bradl-wood 
and  3  pints  vin^ar,  boiled  till  reduced 
to  1^  pint,  and  3  oz.  powdere<l  rock- 
alum  added,  (b)  ^  Id.  raspings  of 
Bnol-wood,  inniaed  in  dnegar,  for  2 
to  8  days ;  boil  the  infuMon  for  1  hour 
over  a  gentle  fire,  and  filter  while  hot ; 
put  it  again  on  the  fire,  and  dissolve 
m  it,  first,  ^  oz.  gum-arabic,  then  ^ 
oz.  slum  and  white  sugar,  (o)  Bou 
2  oz.  Brazil-wood  in  32  oz,  water ; 
strain  the  decoction  ;  mid  :\  oz.  chloride 
of  tin  and  1  dr.  powdered  gum-arabic ; 
then  •vamrato  to  19  fl.  ot.  (ti)  Dis- 
solve 1  dr.  carmine  in  ^  dr.  liquid 
ammonia,  sp.  gr.  0-880  ;  dissolve  20 
gr.  powdered  gum-arabic  in  3  oz. 
water;  mix  the  two  Mlutionfl.  (e) 
Mix  2000  parte  Brazil-wood,  3  salt  of 
tin,  6  gum,  and  3200  water  ;  boil  till 
reduced  to  one-half,  and  filter.  (/) 
2  parte  Bradl-wood,  ^  alum,  ^  cream 
of  tartar,  16  water  ;  boil  down  to 
and  filter ;  add  ^  part  gum.  (g)  To 
an  ammomacal  solution  of  cochineal 
add  a  mixture  of  alum  and  cream  ol 
tartar,  till  tho  required  tint  is  obteined. 
(A)  Digest  1  oz.  powderetl  cochineal  in 
^  pint  liot  water  ;  when  quite  cold,  add 
X  pint  spirit  of  hartshorn  ;  macerate 
for  a  few  daya,  tlien  decant  tiia  deer 
portion.  (0  Dissolve  20  gr.  pure  car- 
mine in  3  fl.  oz.  liquid  ammonia  ;  afld 
18  gr.  powdered  gum.  (j)  Best  ^ouud 
RiUBl*wood,  2  OS. ;  diluted  acetic  add, 
}  pint ;  alum,  |  oz.  Boil  them  slowly 
m  an  enamelled  vessel  for  Imlf  an  hour, 
BtFain|  and  add  ^  oz.  of  gum.  {k)  I  <^t. 
of  white  wina  vmegar,  2  os.  of  Bread- 
wood,  and  ^  cs.  of  alum,  bottled  and 
well  shaken  for  a  fortnight  ;  then  let 
simmer  in  a  siiuce|>an,  and  add  |  oz.  of 
gum-arabic .  Let  the  whole  stand  for  a 
few  days,  filter,  and  it  will  be  ready 
for  use.  (P)  Boil  4  oz.  of  Pernambuco- 
wood  with  16  oz.  of  dilute  acetic  acid, 
and  an  equal  quantity  of  water,  until 
24oB.  remain.  Add  an  ounce  (rfdum, 
and  evaporate  again  to  16  oz.  ;  add 
gum-arabic  1  oc  and  strain ;  and 
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bslly,  add  to  the  oold  Uquid  1  dr.  pro- 

tochloride  of  tin.  (m)  The  aoIubOitj 
of  carmine  lake  in  aiustic  iv^ua  nmmo- 
niaj  is  attended  with  this  diiuMivanta^ : 
that  in  ooMequenoe  of  the  alkehne 
properties  nf  ammonia,  the  cochineal 
pigment  will  in  time  form  a  Iw^ic  com- 
lK>und  wliich,  in  contact  with  a  steel 
pen,  no  longer  produces  the  intense 
red,  but  rather  a  Waftkiih  colour.  To 
avoid  this  evil,  prepare  the  ink  as 
follows  :  Triturate  1  oz.  of  pure  car- 
mine with  If)  oz.  of  acetate  of  ammo- 
nia solution,  and  aa  equal  <|uantit7  of 
distilled  water,  in  a  porcelam  mortar, 
and  allow  the  whole  to  stand  for  some 
time,  in  this  way  a  portion  of  the 
alumina  whioh  is  oommned  with  the 
carmine  dye  is  taken  up  by  the  aoetio 
acid  of  the  ammonia  salt,  and  separates 
as  precipitate,  while  the  pure  pigment 
of  the  ooohtneal  remains  diseolved  in 
the  half -Mitura ted  ammonia.  It  is  now 
filtered,  and  a  few  drops  of  pure  white 
syrup  added  to  thicken  it.  In  this 
way  an  excellent  red  drawing-ink  is 
ohtaaned,  which  holds  its  colour  along 
time.  A  solution  of  gum-arabic  amTiot 
Vie  employeti  to  thicken  this  ink,  a«  it 
still  contains  some  acetic  acid,  which 
woold  coagulate  the  baaNrine,  which 
is  one  of  the  natural  constituents  of 
gum-arabic,  (n)  HOttgcr  rulis  up  car- 
mine and  silicate  of  soda,  and  then  adds 
to  thia  mixture  a  concentrated  silicate 
■olution  till  tiie  whole  in  of  8uffi*  i'  i  t 
consistency  to  write  wel  1 .  The  pro*  I  lu;  t 

SVes  a  very  brilliant  ink  when  dry,and 
■ies  quicldy.    It  must  he  kept  out  of 
contact  of  air  in  a  well-closed  ves-nel. 

Vio/rt. — (a)  Boil  8  oz.  logwixxl  in 
3  pints  water,  till  re<luce<l  to  1^  pint  ; 
strain,  and  mid  1^  oz.  gum  and  2k  oz. 
alum.  (6)  Mix  1  oa.  cudbear,  if  <m. 
pearhwh,  and  1  pint  hot  water;  allow 
to  stand  for  12  hourM;  Mtniin,  and  add 
about  2  oz.  gum.  If  rei^uired  to  keep, 
add  1 OB.  niirit  of  wine. 
With  Goal-tar  OoLoum.  —  The 

oolooring  matters  derived  from  coal- 
tar  may  all  be  employetl  for  writing 
purposes.  These  inks  possess  bright 
colours,  <lo  not  jn  ecipitjit*!  their  colour, 
and  diy  quickly.    When  dried  up  or 


thickened,  thqr  can  he  put  MA  If 

simple  dilution  With  Water.  On  the 
other  han<l,they  are  readily  destroyed 
by  chemical  reagents.  They  must  not 
hie  need  with  pent  whkh  have  been 
employed  in  writing  with  other  inks. 
They  <lo  not  require  any  addition  of 
gum  ;  but  if  desired,  1  part  dextrine 
may  be  added  to  every  100  parts  ink. 
Almost  all  tints  may  be  produced  by 
mixtures,  in  var\nnj;  proportions,  of 
the  following  princijial  colours  : — 

Blue. — 1  part  soluble  blue  (night 
blue)  in  200  to  250  parts  hot  water; 
if  the  ink  dries  with  a  coppery  hoe, 
more  water  must  be  adde<l. 

Green. — 1  part  iodine-green  in  100 
to  110  parta  hot  water.  GKveaabluiah- 
green  writing ;  for  aU^tertint,  adda 
little  picric  aci<l. 

Jied, — (a)  1  part  magenta  in  150  to 
200  parta  hot  water.  (6)  DisMklve  25 
parte  (by  weight)  safranine  in  500  part^ 
warm  glycerine  ;  then  stir  in  carefullj' 
500  parts  alcohol,  and  500  parts  acetic 
add  ;  dilute  in  9000  parte  water,  con- 
taining a  little  gum-Mubic  in  eolution. 
(r)  Get  a  small  <]uantity  of  magenta 
crystals — a.**  many,  for  inHUmce,  m  will 
lie  uu  a  sixpence,  or  at  most  on  a  shilling 
— ^pkoe  them  in  an  egg-cup,  and  cover 
them  with  water.  In  a  short  time  you 
will  have  a  s<»lution  of  a  fine  magenta 
colour.  A  little  Indian  ink  well  rublied 
up,  with  a  few  drops  of  Judson*s  <lye 
(Oxford  blue)  added,  will  intensify  the 
colour,  (f/)  Sr.irl«'(  for  steel  pens. — 
Mix  1  ox.  of  aniline  crimson  in  1  gal.  of 
water. 

V7o/e/.— (a)l  port  violet-blue  in  200 
parts  hot  water,  (h)  Mix  together  10 
j»rt.H  soft  water,  2  piirts  methylated 
spirit,  4  [larts  pure  glycerine,  and  in 
Uiis  dissolve  1  part  aniline  violet 
powder.  Shake  or  stir  frequently  uoAfl 
all  Jire  tlK>rou^}dy  atnal^pimated. 

Copying-Ink. — The  quality  re- 
quired of  a  copying-ink  is  that  it  dmll 
afford  one  or  more  copietf  of  the  written 
matter  by  applying  dry  or  damped 
paper  to  its  surface,  and  subjecting  it 
to  more  or  less  pressure.  The  best 
kinds  of  comring-ink  arc  usually  pre- 
pared by  adding  a  little  alum  to  an 
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•ztract  of  logwood  of  10°  B.  0  *076  tp. 

jfT.),  or  to  a  decoction  of  the  Maine,  and 
then,  to  iii)[»r<»v<'  its  copying  pwwer, 
some  riugiu'  and  glycerine  ur  table-twit 
!■  added.  Saoh  inks  have  e  Tiolet  tint, 
are  purple  when  firet  written,  and 
pnulually  darken  on  the  pajier.  The 
copied  taken  from  thetu  are  at  tintt  very 
pale,  end  only  slowly  darken.  The 
chief  recipes  for  copying-inks  are  the 
following  :  (a)  Bt^il  togetlier  in  6  lb. 
of  water,  1^  nutgalli^,  ^  lb.  copixTJUs, 
1  lb.  logwood,  2  oz.  gum-ambic,  1  ox. 
glyoerine,  and  1  lb.  of  Tiuegar.  Boil 
for  one  luuir,  then  filter.  Thi.s  copies 
well,  but  may  be  thickened,  if  requinxl, 
with  a  little  treacle. 

(6)  Blue  BMb  CWft^-AOr.— 79  Ih, 
extract  of  logwood,  riest  quality  ;  S\<m, 
cryHUiUihed  Huljjhate  of  iron  ;  8|  oz. 
cr7'HUU]iHed  sulpliate  of  copper  ;  1  lb. 
sugar  (Tate's  white  SQgar  inll  do) ;  26 
pints  water  (&ee  from  lime);  1  lb. 
yellow  rhromate  of  potash  ;  1}  oz. 
indigo,  tiiu'ly  powdered  ;  5  quart**  water 
(distfllLHl) ;  26  OB.  by  weight  sulphuric 
acid ;  60  oz.  fluid  basic  sulpbiteof  iron  ; 
50  oz.  fluid  meiiMure  glycerine. 

Method  of  PrtjHtrntum, — R»il  the 
25  pinta  of  water,  and  while  boiling 
diiwolve  thersin  the  extract  of  logwood, 
j*ulphat«8  of  iron  and  copper,  and  f\lter 
or  Htruin  oft' thin  Hnid  and  call  it  No.  1. 

DuBHolve  the  yellow  cliromate  of  pot- 
a^  in  as  little  watnr  as  possible,  and 
standthis  8olutioaaaide»eiJIing  it  No.  2. 

In  an  earthenware  veswel  put  the 
indigo,  and  ^ur  on  it  the  aulphur 
(sulphuric  add)  and  when  all  intu- 
msaoence  han  ceiu^etl  ami  the  indigo 
has  completely  <liii8olve<l,  add  the  five 
quarts  of  distilled  water  (cold)  and  set 
aside,  calling  it  No.  3. 

To  prepare  the  liquid  basic  sulphate 
of  iron,  put  some  cry^tiils  of  ferreouH 
sulpliate  into  a  bottle  with  twice  their 
weight  of  water  and  a  quarter  their 
weight  of  nitrio  acid,  oork  and,  when 
the  cryntak  have  dissolved,  gnwlually 
add  a  fow  more  at  a  time,  until  the 
liquid  will  not  dissolve  an^  more,  then 
pour  off  the  supernatant  liquid  for  use. 
This  is  the  liquid  that  givee  the  Uue- 
black  tone  to  the  ink. 


I    Add  the  solution  (No.  2)  of  yellow 

chrnmate  to  the  extnict  of  logwiod 
solution  (No.  1),  then  a«l<l  the  glycer- 
ine, and  tinally  put  in  the  indigo 
solution,  stir  well  and  correct  the  rsd- 

I  ness  of  the  mixture  1y  ^dtpg  the 
liquid  l^iMir  .xnlpliale  of  iron.  The 
re«ult  will  be  a  plum  colour,  but  on  ex- 
Iio.sing  it  to  the  air  in  open  vessels  for  a 
week  or  two  it  will  eventuiilly  exhibit  a 
damson  blue-blm'k  hue.  Do  not  put 
more  tlian  the  quantity  given  of  liquid 
sulphate  of  iron,  or  the  compound  will 
turn  brown. 

Til  preiBirea  cheaper  pnxluct,  before 
straining  the  It^wooil  soluti<»n  (No.  1) 
dilute  it  with  about  twice  iU  weight  of 
water,  and  boll  for  about  15  minutes. 

(ri)  Mix  aljout  8  pints  of  jet-black 
writiiii?-ink  and  1  pint  glycerine.  This, 
if  used  on  gltised  paper,  will  nut  dry 
for  hours,  and  will  yield  one  or  two 
fsir,  neat,  dry  copies,  hy  simple  pres* 
sure  of  the  han«l  in  any  ginnl  letl^'r 
copy-book.  The  writing  should  not  be 
exoessiTely  fine,  nor  the  strdces  uneven 
or  heavy.  To  prevent  "setting-off," 
the  leaves  after  copying  >«hould  In;  re- 
move<l  by  blotting- p»i|M'r.  The  copies 
and  the  originals  are  neater  than  when 
water  is  used,  (cf)  \  lb.  extract  of 
logwood,  2  oa.  alum,  l  <lr.  blue  viti  inl 
(Mulphate  of  copper),  1  dr.  green  vitt  iol 
(sulphate  of  iixju),  I  oz.  HUgar  ;  boil 
thsee  ingrsdients  with  4  paiibs  water, 
filter  the  decoction  thniugh  flannel ; 

;  add  a  solution  of  4  dr.  neutral  chromate 

i  of  potash  in  4  oz.  water,  and  a  solution 
of  2  01.  **ciiemick  blue"  in  2  oc. 

I  glycerine.  The  ' '  cheinick  blue "  is 
the  solution  of  iiuligt*  in  sulphuric  acid, 
or  sulphindigotic  acid,  (c)  A  black 
copying-ink,  which  flows  easily  from 

I  the  pen,  and  will  give  vecy  sharp  copies 
without  the  aid  of  a  press,  can  be  pre- 

,  piretl  thus  :  1  oz.  coarsely-broken  ex- 
tract of  logwood  and  2  dr.  crystallised 

I  carbonate  of  soda  are  placed  in  aporoe- 
lain  capsule  with  8  oz.  dintilled  water, 
and  he!ite<|  until  the  solution  is  of  a 
deep  reil  colour,  and  all  the  exUmrt  is 
dissolved.  The  capsule  is  then  taken 
from  the  flre.  Stir  well  into  the  mix* 
ture  1  OK.  glycerine  (sp.  gr.l  *25>,  15  gr. 
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neutral  cliroiuiite  of  potash,  ditMulvu<l 
iu  a  little  water,  aud  2  dr.  finely-pul- 
verfied  gtun^ambie,  which  may  be 
previoiufy  diMolvad  in  a  little  hot 
water  so  as  to  produce  a  inucilaginouH 
Holutiou.    The  iuk  is  now  complete 
and  ready  for  uae.    In  well-closed 
bottlm  it  may  be  kept  for  a  long  time 
without  getting?  mouldy,  and,  however  I 
old  it  may  Ix;,  it  will  allow  copien  of 
writing  to  be  taken  without  the  aid  of 
a  press.   It  doe*  not  attack  steel  pens. 
This  ink  cannot  be  used  with  a  copying- 
press.    It«  inipresaion  is  taken  on  thin  I 
moistened  copying-paper,  at  the  back 
of  which  is  placed  a  sheet  of  writing- 
paper.    (/)  A  FarisiBn  oopying4i^ 
differ8fn»nv  those  previouHly  in  u»e  in 
having,  wliiie  liquid,  a  more  or  Ibm 
ycllowish*recl  colour ;  but  on  paper  it 
rapidly  turns  blue,  and  immediiately 
produces  11  (1if*tinct  blue-black  copying- 
uik  ;  moreover,  it  remains  liquid  a  long 
time,  while  ordinary  violet  copying-ink 
soon  gets  thick.    This  kind  copies 
easily  and  jKirfectly.    The  following 
is  the  method  of   its  nianufjvcture  : 
A  logwood  extract  of  10^  B.  (sp.  gr. 
1*076)  has  added  to  it  1  per  cent,  of 
alum,  and  then  enough  lime-water  to 
form  a  ]KM-niiUU'iit  precipitate.  This 
iwxnH  is  then  treated  with  a  few  drops 
of  a  dilute  solntion  of  chloride  of  lime 
(bleat^hing-powder),  just  enough  being 
added  to  impiirt  to  it  a  distinct  blue- 
black  colour,  after  which  (Ulute  hydro- 
chloric add  is  added  drop  by  drop  until 
a  distinctly  re<l-coloured  solution  is 
pr(Mluce<:l.    To  thiw  Holution  is  added 
a  little  gum,  and  1  to  1^  [>er  cent,  of 
glycerine.    It  is  evident  that  the  small 
quantity  of  dkloride  of  calcium  formed 
by  this  process  greatly  incrca«es  the 
copying  power  of  the  ink  ;  while  the 
exceedingly  slight  excess  of  free  hydro- 
chloric  add  causes  the  ink  to  re- 
main liquid,  by  holding  in  Kolution  the 
lime  and  alumina  lakes  of  logwood. 
When   the   writing  diics,  the  acid 
gradually  esc-iftes,  or  is  neutfalised  by 
tlio  tnvce  of  alkali  in  the  paper,  so  that 
the  ]»lue-bljvck  lake  is  left.     Tt  is  rvi- 
<lent  tliat  any  consitiersible  exi;e.s.H  of 
hydrochloric  acid  must  be  avoided,  as 


also  the  use  of  too  much  chloride  of 
Ume  solution,    (j)  Add  1  oz.  lump- 
sugar  or  sugar-candy  to  1  ^  pint  good 
black  ink  ;  dissolve.    (A)  5^  oz.  best 
galls,  1  dr.  bruised  cloves,  10  oz.  cold 
water,  1  ^  oz.  pure  sulphate  of  iron,  35 
niininiM  pure  Bulphurio  acid,  ^  oz.  sul- 
phate m  indigo  in  thin  paste,  and 
neutral  or  nearly  so.    Place  the  galls, 
when  bruiseti,  with  the  cloves,  in  a  50- 
oz.  bottle,  pour  in  the  water,  aud 
digest,  shsJdng  daUy,  for  a  fortnight. 
Filter  through  paper  intoanother  50-oz. 
lx)ttle.    From  the  refuse  of  the  galls 
wring  out  the  remaining  liquor  through 
a  strong  dean  linen  or  cotton  doth  into 
the  filter  to  avoid  waste.    Put  m  the 
iron,  dissolve  completely,  aud  filter 
through  paper.    Add  the  add,  aud 
agitate  briskly ;  add  the  indigo,  and 
shake  up  throroughly  ;  pass  the  whole 
through  filter-paper.    Filter  from  one 
bottle  to  another  till  the  operation  is 
complete.    The  same  ingredients  may 
be  used  for  common  writing-ink,  re- 
ducing the  proportion  of  gells  to^os. 
(i)  1  lb.  Aleppo  nut-galls,  bruised ; 
I  lb.  sulphate  of  iron  (copperas),  i)oan- 
oed  i  I  Id.  gum<«ralnc,  pounded ;  fib. 
white  sugar-candy,  pounded ;  I  gal. 
water.    Put  the  above  into  an  earthen- 
ware bottle,  and  keen  about  "new 
milk'*  Winn  for  a  wesiE ;  af<Bwdoves 
will  prevent  ** moulding."    Cost  to 
make  a  gallon,  a.}x)ut  2*.  8d.  The 
bottle  bhould  have  a  good  shaking  three 
or  four  times  a  day.  (i*)  Nigroeine  ink 
may  be  used  for  copying,  if  the  gelatin 
and   biclironiate    are  omitted.  The 
following  will  be  good  proportions  :— 

Nigrosine  .    .    .100  grains 
Water  ....      6^  fl.  oz. 
Glycerin    ...     8}  fl. 


(I)  A  copying  ink  is  obtained  by 
dndng  any  good  iron  ink  hj  efaporatioii 
and  adding  some  glycerin : — 

Black  iron  ink.  .  .  10  voluniee 
lieduce  bjy  evaporation  to  6 

and  add 


tt 


rjlveerin 


>> 


(jn  )  A  good  copying  ink  which  isHaid 
to  yield  U-j  good   impressions,  is 
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preparetl,   acoordillg  to  Bottger,  M 

folluWrt  : — 


Extnicl  of  l(>g\voo«l  . 

64  partd 

8o(U  ...... 

10  „ 

Chromate  of  potMBum  . 

2  n 

Glycerin  

w  „ 

Guui  arabic  .... 

270 

DiwHolvo   the   cxtnict  of 

logwootl, 

together  witli  the  tMxla  iu  the  water, 
add  tho  glycerin  and  gum  arabic,  and 

fitmlly  add  the  chromatc  (not  Incliro- 
niaU')  of  {K)tH*<Himii  th'ss<>lve<l  in  a  very 
BtUiiill  (^uautity  of  boiling  water.  The 
ink  may  be  used  at  once. 

Engraving  Inks.  (And  sec 
LiTHcxsuAPHic  Inks  tnul  Puintino 
l2<K2i.) — Under  the  term  "eiigraving 
tnks'^  wiU  be  indudod  aU  inks  em- 
ployed for  engraven,  whether  on  atone, 
wood,  or  metal. 

Black. — (n)   Coal-tar,   100  part*4 ; 
lampblack,       ;    pruiwiian  blue,  10; 
glycerine,  10.    Thin  ink  may  Ije  unetl 
for   litho|cjrap!iy,  rhruino-lithography, 
aut<jgniphy,  dr.    (A)  To  tlu!  varniHh 
obtaineil  by  boiling  linMxxi-oil,  an  for 
pdntiDg-ink,  is  added  aa  mudi  beat 
calcined  Pari«  black  as  can  be  ground 
up  with  it.    Thin  is  a  litli(>-i>nnting- 
ink.    For  copper -plate  priniiiig,  the 
FlMia  black  la  repboed  by  lampblack, 
(c)  8  oz.  mastic  in  teaci,  12  oz.  shellac, 
1  oz. Venice  turpiMj tine  :  melt  together; 
add  1  lb.  wax,  d  oz.  tallow  ;  wiieu  they 
are  diaeolyed,  add  6  oi.  hard  tallow 
soap  sliavinga,  and  mix  ;  then  add  4  oz. 
lampVilack.    Mix  all  well  together,  let 
cool  slightly,  pour  into  moulds,  and 
cut  into  cakes  of  convenient  size.  This 
ink  ia  auited  for  writing  on  stones. 
(<£)  To  render  (<-.•)  li«iui<l,  for  writing 
and  drawing  on  tmn.>*fL'r-|japcr,  it  is  : 
warmed  iu  a  pot,  and  tlieu  rubbed 
down  with  aoft  water  (run  or  diatilled 
water).    The  \ien  Hhould  be  dippetl 
into  oil,  and  wijHHl,  licfore  use.  (<) 
Pure  white  wax,  1  partrt  (IxjHt  (luahty)  ; 
white  tallow,  2  (tarts  ;  gum  lac,  2  parts  ; 
lampbliick,  made   from  burnt  rags, 
1    part  ;  oil   < ojnd    varnish,   1  part. 
Melt  the  wax  o\  er  a  slow  tire,  then  add 
gum  iac  crushed  small,  then  mix  in  the 


soap  in  sliavin^^i*,  then  the  oil  viiriiit«h 
for  cakes.  When  waated,  ihiu  with 
water  from  the  cake,  and  for  cnqrooa 
cut  from  the  paint,  whieh  muat  be 
brittle  if  it  is  g<Mxl. 

CoLouBiiD. — Colounxl  inks  are  made 
by  adding  to  the  yarmah  alreadv  do- 
scrilx'd  certain  pigmenta,  of  whlrai  the 
princijial  are  as  folloWK  : — 

li/uf. — 2  OS.  celestial  blue,  '6oz,  ma- 
rine blue. 

Brornn, — 3  oi.  burnt  umber,  1  oa. 
roae-pink. 

Grem. — 2  oz.  mineral  green,  3  oz. 
chrome-green. 

LUae, — 1  OS.  prumao  blue,  2  os. 
Chineaered. 

Orange. — 2  oz.  nmnge-red,  1  oz. 
flake«white,  ground  up  with  Caiuula 
balsam,  and  omitting  the*  linseed-oQ 
▼amish. 

Pink.— 2  01  mineral  pink,  1  oa. 

satin-white. 

Jied, — 6  OK.  mineral  orange-red,  2  OS. 
Cbineae  n  <l. 

Graph  Ink. — 3  dr.  aniline  violet ; 
2  dr.  methylatetl  spirit  ;  2  dr.  muci- 
lage of  gum  arabic  ;  2  oz.  buiUug  water. 
Mix  well. 

Indelible  Inks. — These  arc  in- 
tended for  use  in  chetjues,  vouchers, 
and  other  valuable  documents,  the 
object  being  to  prevent  tampering  with 
the  writing,  and  expose  any  Ittdl 
attempt  if  made.  The  following  reci- 
pes have  beeu  published  :  (a)  An  iuk 
that  cannot  be  eraaod.  even  withaeida, 
is  obtained  by  the  fbUowing  :  To  good 
gall  ink,  afid  a  strong  solution  of  fine 
soluble  pruaaian  blue  in  distilled  water. 
Thia  aodition  makes  the  iuk,  which 
was  previously  proof  against  alkaUea, 
etjually  prtnif  H^':iiiir*t  ucids,  and  forms 
a  writing  fluid  which  cjinnot  be  erased 
without  destruction  of  tlie  paper.  The 
ink  writea  greenish  blue,  but  after^ 
wnrdn  turns  bbwik.  (*  Pharmacist,') 
(/>)  A  very  little  quantity  of  aniline 
black  triturated  with  a  mixture  of 
alodiol  and  hydroohlorio  add,  and  the 
liquid  obtaine<i  dilute<l  with  about 
twice  its  weight  of  water  containing 
a  trace  of  gum-arabic,  gives  an  iuk, 
which  pi  uvea  indeetnictiUe  alike  with 
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reapect  to  stronp  mineral  acids  atid  to- 
wards concentrated    lyes.    ('  Bityer. 
lad.-und-Qew.  BUtt.')    (c)  DiaaolTO 
25  gr.  of  gum  copal  powder  in  900  gr. 
of  lavender  oil  by  the  aid  of  a  gentle 
boat ;  then  add  2^  gr.  of  lampblack 
aud    sr.  of  powdered  indigo.    To  be 
•pplud  to  paper  with  *  quill  pen.  (d) 
Eisner  prepares  an  ink  which  resiftts 
the  action  of  bleaching  agents,  thus  : 
Take  equal  parts  of  copperas  aud  ver- 
milion,  powder  thoroughly,  oift,  and 
grind  the  fineit  portiemi  with  liiwend- 
oil  ;  finally  mpieeze  through  linen.  A 
thick  paste  is  thus  obtaiued,  which  can 
tM  used  dther  lor  writing  or  printing 
on  ailico  or  wool.    (*Lm  Moudes.') 
(r)  Bultger  pre|K^res  ati  ink  that  doea 
not  corrcMle  Htecl  pen.s  by  triturating 
8*66  gr.  of  aniline  black  with '22  gr.  of 
eloohol,  and  4  drops  of  hjfdroohloric 
acid  ;  a  porcelain  mortar  is  employee!, 
and  the  iKwte  thun  pnKluced  i«  mixed 
with  1 '  02  gr.  of  gum-arabic  previously 
disBoIred  in  85  sr.  of  hot  water,  u 
this  ink  be  mlded  to  an  alooholio  solu* 
tion  of  shellac  (21  gr.  of  lac  to  85  of 
alcohol),  a  black  product  results,  suit- 
able lor  colouring  katiier  and  wood. 
(•  Diiiglers  Poly  tech.  Jl.')   (/)  If  the 
ink  is  to  1k3  used  for  writing  or  drawing, 
ami  there  u  nu  danger  uf  the  letters, 
etc.,  lieing  rubbed  off  mechanically, 
printing-ink  or  Indian  inkmay  be  U8c<l. 
(</)  Printing-ink  sinks  into  woven  fab- 
ricH  to  a  considenvble  depth,  and  will 
last  a  long  time.    It  is  probably  one 
cl  the  cheapest  marking-inks  to  be 
usrd  with  stencils,    (/t)  In  many  cases 
Iinlian  ink  answers  as  well,  and  in 
some  cases,  as  for  engrossing  valuable 
documents,  it  is  the  only  safe  ink, 
since  nothing  but  the  deKtruction  of  the 
d^K^umcnt  itself  will  l>e  able  to  oliliter- 
atc  it.    It  is  made  by  triturating  100 
gr.  of  best  Indian  ink  (Chinese)  with 
Tery  dilute  hydr<K'hloric  acid  (about 
22  parts  of  aliwolute  liydroclildric  )u;id 
in  1000  parts),  or  with  a  sttlution  of 
acetate  m  manganese  in  diluted  acetic 
acid,    (t)  Another  fine  indelible  ink, 
which  icHi^tH  all  ordinary  rcagont<<,  is 
made  by  moiiiis  <»f  vaiDulium.  Vana- 
dium and  its  salts  are  rather  expensive 


still,  although  their  price  lias  fallen 
:  during  the  last  few  years  to  about 
one- tenth  of  what  it  was  formerly. 
!  O' )  An  indelible  aniline  ink  may  be 
matle  thus  :  100  gr.  of  hydrochloratc 
of  aniline  and  60  gr.  of  chlorate  of 
sodium  are  dissolved  iu  •^oz.  of  water, 
1  and  A  gr.  of  vaiiadale  m  ammonium 
a<lde<i  to  the  li(juid,  when  it  will  soon 
l^ecome  dark -coloured,  and  deposit  an 
,  abundxuit  precipitate  of  aniline  black. 
This  may  be  dried,  made  into  a  paate 
with  powdered  acacia,  water,  and  gly- 
cerine, and  UB0<1  with  a  stencil,  (k) 
1  part  of  pyrogallic  acid  is  triturated 
with  8  parts  of  powdered  acacia,  3  parts 
of  vanadate  of  ammonium,  aiul  a  sufll* 
cient  (luantity  of  cold  distilled  water, 
in  a  {jorcelaiu  capsule,  until  a  uniform 
.  mixture  is  made.    Tliis  forms  a  tiuo 
•  ink,  flowing  black  from  the  pen.  This 
:  may  also  be  ma<le  int<>  a  stencil  ink  by 
using  less  water  and  a-Mint^  a  little 
.  glycerine.    (/)  A  compoaiLion  pix»piu-ed 
:  by  mixing  well  triturated  carbon  with 
'  an  alkaline  silicate  (potadi  or  soda), 
the   following  pn)portion«  answenng 
well :  lampblack,  1  part ;  syrupy  sili- 
cate  solution,  12  ;  ammonia  liquor,  1  ; 
distaied  water,  38.    (m)  (1)  1  lb.  ex- 
tract of  logwocxl,  1  pil.  water :  (2) 
4  oz.  sulphate  of  prott)xide  of  iron, 
j  4  ce.  water  ;  (3)  J  oz.  potassium  sul- 
phide, 2  OK.  water.   After  dissolving 
the  logwrxKl  by  Iwiling,  add  (8)  to  (2), 
until  the  iron  ansuuu's  a  Mick  colour  ; 
then  add  tliis  compound  to  ami 
boil  a  few  minutes ;  add  ^  oz.  potaa- 
sintn  oyamM**,  which  tix«-^  tin*  colour  ; 
for  ink,  mid  gum  atid  alcohol,  (/i) 
Take  1^  part  by  meatiure  of  a  culd 
I  saturated  aqueous  solution  of  cupric 
chloride,  saturated  at  59^  F.  (16°  C.)  ; 
20  parts  by  measure  of  a  cold  Mitumted 
I  aqueous  solution  of  chloritle  of  aniline  ; 
I  20  parte  by  measure  of  water  ;  50  ptu  u 
by  measure  of  an  aqueous  solution  off 
gntn -arable  (1  pixri  bj*  weight  of  gum- 
and)ic  to  2  of  water)  at  .^9^  F.  (l.''.*^ 
C.)  ;  2  piirts  by  measure  of  glyocriue  ; 
and  some  finely-powdered  potaamum 
chlorate.    Tn  mixing  the  inui  •  dieni**. 
it  is  pn'f«  niMc  to  iwld  the  H4tluti<»ii  of 
chlundu  of  auiliue  to  that  of  cupric 
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chloride  firet,  and  the  other  ingre- 
ditMit*«  in  tho  onler  iu\ni«"»l  ;  then, 
when  the  whole  hau  been  well  Hhakeu, 
to  add  powdered  potaaatum  chl<M«te  in 
Hunicient  quantity  to  latUFate,  at  59® 
F.  (If)'^  C),  the  compound  solution  so 
formed.  AfttT  writiiitr,  tin*  ink  i«  at 
first  slate-coluuroil,  but  uu  warming 
gently  it  beoomee  black.  A  U  the  lolu* 
tiona  are  to  miule  at  59^  F.  (15*'  C), 
that  ii,  practically,  the  avomi^e  tem- 
perature, (o)  iiiclmiuad'H  Hiamp  can- 
celling inks  connat  cf  the  following 
in^r(Mlicnt.s,  namely :  EoainCy  anilino 
Miuk,  aniline  blue,  cupric  chloride, 
sodium  chlorate,  ammuuium  chloride 
(Ml-Mnmonlac),  glyoerine,  kmpblack, 
wfttcr,  and  oil.  Thene  subetances  are 
taketi  in  the  f<>ll<)\vinj»  pn>portion8  : 
Eo«ine,  1  pirt  ;  aniline  black,  4  ; 
aniline  blue,  2  ;  cupric  chloride,  1  : 
unmonium  cUoridCi  8 ;  sodium  chlor- 
ate, 2  ;  and  of  the  remaining  ini^rc- 
dientR  c  suflRcient  quantity  to  bring 
the  ink  to  the  proper  conidsteucy  for 
the  iiee  for  which  it  is  intended.  The 
ingredientsare  thoroughly  incorpomled 
by  grinding  or  stirring,  wlien  the  com- 
poaitiou  is  ready  for  u«e.  The  ink 
deeeribed  is  abeolutely  indelible. 
Stamps  o<incelle<l  therewith  are  effect- 
ually <le.stn>y<vl.  jiiid  the  fraudulent 
alteration  of  matter  written  therewith 
ia  impossible.  The  rationale  of  the 
operation  of  the  ink  is  as  follows: 
BcRidcfl  liaving  a^  an  ingredient  aniline 
black,  it  emlxHiieH  al««t  the  substances 
uccetuiary  to  prtxluce  tlwit  coU)ur — to 
wit,  mn  aniline,  an  oxidising  agent, 
add  a  cupric  salt.  Tlie  reaction  of 
these  suhstJiTires  is,  however,  retiirde*! 
by  the  oil,  which  altK>  formu  a  part  of 
the  ink.  As  a  consequence,  the  aniline 
black,  which  is  a  product  of  the  reac- 
tion  of  tin-  iiiu'r>*<lii'iit-  of  thf  ink,  in 
partly  formed  within  the  Unly  of  the 
stamp  paper.  In  prepmring  the  com- 
pof^itiou  for  orflinary  writing-ink,  the 
oil  and  lampblack  are  prefer.ibly  omit- 
ted. ;i  hniall  |M)rtion  of  gum-J«nibic 
Wing  atlded  in  their  stead,  the  latter 
subsenring  the  same  end  as  the  oil. 
To  prevent  moulding,  a  Hinall  propor- 
Uou  of  some  antiseptic  agent,  such 


iui  salicylic  add,  maj  also  be  added. 

Tlie  novelty  consist**  essentially  in  such 
a  compound  as  contains  the  ingre- 
dients for  forming  aniline  black,  and 
for  retandlng  the  reaction  suthciently 
tt)  defer  its  completion  until  after  the 
ink  sliall  have  l)een  applietl  to  the  jnqnir 
or  surface  upon  wliich  it  is  to  be  uscil. 
(p)  IViturate  If  grm.  aniline  black 
with  60  drops  strong  hydrochloric  acid 
and  12-43  grm.  strongest  alcohol  ; 
then  add  to  it  a  hot  solution  of  2^ 
gum-arabic  in  170  grm.  water.  This 
ink  attacks  steel  pens  but  little.  It  is 
not  destroyetl  either  by  strong  minend 
acids  or  by  strong  lye.  If  the  first 
alcoholic  solution  of  aniline  black  be 
diluted  with  a  solution  of  2^  grm. 
shellac,  (instead  of  gum-arabic)  \u  1 70 
gmi.  water,  an  ink  is  pnMlucetl  which 
miiy  be  employed  for  writing  on  wood, 
brass,  or  leather,  and  which  is  remark- 
alile  for  its  <leep  black  colour. 

Indian  Ink.  The  {peculiar  ink 
employed  by  draughtHmeu  is  termed 
"Indian,**  because  the  best  qualities 
have  always  come  to  US  from  India  and 
Chiiui.  The  Chinese  tn<»de  of  manu- 
facture is  as  follows  :  In  some  parts 

01  N.  dune,  the  lampblack,  which 
forms  the  foundation  of  the  ink,  is 
preparctl  much  in  the  sjvme  manner  as 
in  Europe.  In  other  district**  the 
following  method  prevails  :  The  fur- 
naces are  built  upon  the  ground,  with 
a  length  var5ing  from  8  ft.  to  40  ft., 
or  even  ,'>0  ft.,  and  with  a  mouth  about 

2  ft.  in  diameter.  The  material  ^i\e- 
rally  used  is  pine,  or  other  resmous 
wood,  or  the  resin  itself,  which  it 
burnefi  at  the  mouth  of  the  furnace. 
Only  the  black  deposited  at  the  ex- 
treme end  of  the  numaoe  is  used  for 
the  finest  ink,  all  the  remainder  being 
projK)rtionately  coarser.  The  fineness 
of  the  grain  depends  also  upon  the 
slowness  of  the  combustion.  The  very 
finest  black  is  said  to  U-  «lerived  from 
jx)rk-fat  ;  the  next  from  oils  and  other 
kinds  of  KreiMse.  The  smoothncf^s  of 
the  ink  is  likewise  largely  dependent 
ufNjn  the  careful  dfting  of  the  black 
through  silken  bags  or  sieves.  Tlie 
first  operation  in  compounding  the  ink 
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is  to  BOttk  a  quantity  of  the  excellent 
glue  made  from  bui&lo  hide ;  when 
thomughly  swollen,  it  is  setande,  and 
will  keep  in  this  ntntc  for  Hcveral  days. 
For  use,  the  f^lue  in  nielt<?<l  in  an  iron 
pot,  and  as  much  lampblack  is  added 
as  will  prodooe  a  soft  paste.  This 
paste  is  very  carefully  kneaded  by 
hand.  A  small  (juantity  of  j)ea-oil  is  j 
then  added,  and  the  whole  is  main- 
tained at  a  temperature  of  180*'  to  liCP 
F.  (5Pto  60*^  C),  until  the  paflte  is 
found  to  Ik;  yx^rfwtly  homogeneous. 
It  is  then  pouml  out  in  tlie  form  of 
flat  cakes,  weighing  1  lb.  to  2  lb.  esdi, 
:ind  is  left  in  that  condition  for  many 
(liyt<  t'l  "riiMMi."  It  often  hapfxinn, 
when  the  weather  is  hot  and  damp, 
that  the  cakes  become  covered  with 
mould ;  but  this  does  not  seem  to 
pr(Mliir('  any  ill  effort.  Wliile  one  wet 
of  Workmen  ni  uiufjvcture  the  {jantc,  j 
another  set  tasliiuu  it  into  tlie  familiar 
forma  met  with  in  oommeroe.  The 
Utter  sit  at  a  bench,  with  a  small 
brazier  l)eneath  ;  the  workman  warnw  ] 
a  piece  of  the  paste,  kneads  it  vigor- 
ously in  his  hMids,  presses  it  into  a 
mould,  and  pbosa  the  latter  under  a 
lonp^  lever,  on  the  end  of  which  he  sit*, 
so  as  to  compress  the  ink  forcibly  for 
some  seconds ;  he  fills  another  mould 
in  the  meantime,  and  so  the  operation 
progresses.  The  moulds  are  made  of 
wood,  the  chanvcters  to  Ije  impressed 
upon  the  cakes  being  engraved  also  on 
wooden  dies.  One  of  these  dies  is 
dropped  into  a  ravity  in  the  bottom  of 
the  mould,  wliiK;  another  is  lai«l  on 
the  top  of  the  paste  in  the  mould. 
Common  qualitieB  are  often  pressed 
into  huqge  moulds  with  several  par- 
titions, so  that  the  cakes,  when  dry,  ' 
can  be  easily  broken  oli'  from  eacli 
other.  For  whotalo  maaufwttuing 
purposes,  the  best  is  simply  rolled, 
and  the  sticks,  perfomte<l  at  one  end, 
are  strung  U^ther  in  bunches  of  ^ 
dox.  to  1  aos.  The  drying  of  the  cakes 
occu|HeB  5  to  6  dayn,  acconling  Ui  the 
tempemtin-e.  Tlieir  liifjjh  p^Jli^1lisdue 
to  hruHliiug  over  with  a  hard  ImiKh 
impregnated  with  tree- wax  (proliably 
that  secreted  by  (Joeout  Pe4a,  on  the 


branches  of  Fnij-inu,s  chim  tiiU\  wliich 
has  the  additional  effect  of  prevcmting 
the  ink  soiling  th«  hands  when  thegf 
are  moist.  The  {KH-nliar  odour  poe- 
sesaed  by  the  finest  ink  is  pnxluced  by 
mixing  a  small  quantity  of  musk,  or 
of  Borneo  camphor,  with  the  paste 
while  hot.  The  common  qualities  are 
I  unscented.  The  Japanese  make  ink 
in  the  same  way,  but  it  is  inferior  to 
the  Qiinese  product,  as,  though  the 
glue  and  gelatine  are  equally  good, 
less  care  in  Uiken  in  the  preparation  of 
the  lampbhvck.  The  finest  ink  should 
be  slightly  brown  in  tint ;  when  quite 
black,  bluish  or  ^y,  it  is  inferior.  A 
stick  of  fine  ink  ^ive.s  a  clear,  sharp 
sound  when  struck ;  if  the  tone  be 
dull,  the  ink  is  not  homogeneous. 
The  heaviest  ink  is  the  best ;  it  im- 
proves in  colour  and  brilliancy  by  age. 
The  cliief  test  of  good  ink  is  tliat  it 
will  produce  a  tint  of  any  depth,  with- 
out uw  slightest  ^ipesranoe  of  iirqgu* 
larity.  84mie  oaket  are  worth  6s.  to 
6s.  each. 

There  are  several  cheaper  home- 
mado  imitations  of  the  Chinese  ink« 

besides  some  recipes  for  improving  the 
qualities  of  the  latter.  They  are  chiefly 
as  follows  :  (a)  To  improve  Indian  ink 
for  drawing,  so  that  even  the  tUdcest 
lines  will  dry  quickly,  a<ld  1  part  of 
carlx)lic  acid  to  80  of  the  i*ik.  If,  by 
mistake,  too  much  has  Ijecn  added,  it 
may  be  rectified  by  putting  in  mora 
Indian  ink.  If  tiie  mixture  isproperly 
performed,  the  ink  is  as  eiw<y  to  draw 
with  as  it  is  without  mrlxjlic  aci<l,  but 
dries  quickly,  and  may  even  be  var- 
nished without  discharging.  (6)  For 
making  a  deep-black  Indian  ink,  which 
'  will  also  give  neutral  tints  in  its  lialf 
sliades,  rub  thoroughly  together  8  parte 
lampblack,  64  pirts  water,  and  4  parta 
finely -pulTerised  i  ndigo.  Boil  the  mix- 
ture until  iii()st  of  the  water  Iuvh  evayx>- 
rated  ;  then  add  5  [jorts  gum-arabic, 
2  parts  glue,  and  1  part  extract  of 
chicory.  Boil  the  mixture  again  till  it 
luis  thirk'"ne<l  to  a  ]xu?tc  ;  then  shai>e 
it  ill  \voo<len  moulds  which  have  lieen 
rubl^  with  olive  or  almond  oil. 
((j)  Most  of  the  black  Indian  ink  met 
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with  in  commerce  posaespe:^  the  (U(«vl- 
rantage  that  it  hlot^  when  a  damp 
brush  is  pemed  over  it ;  or, as  draughts- 
men my,  '*  it  does  not  stand."  The 
a<lditi<>n  of  alum  d(»eM  hut  little  goo<l  ; 
>>ut  hichnniiiitc  <>f  pota«h  act oniplinhes 
the  object  bv  rendering  insoluble  the 
glue  wliielt  tue  ink  oontaiiw,  and  thus 
making  the  ink  DermuMmt.  The  bi- 
chromate of  potasn  pofwessesadeepyel- 
low  (almost  red)  colour,  but  does  not  at 
all  injure  the  enade  of  the  ink,  aa  1  per 
cent,  of  it  in  a  very  fine  powder,  inti- 
mately mixe<l  with  the  ink,  is  sufficiftit. 
The  bichromate  must  always  be  mixed 
with  the  ink  in  a  dry  >*t&te,  otherwiae 
the  latter  might  lose  its  friability  in 
wator.  A  drawing  which  has  Ijeen 
matie  with  this  ink  in  the  dark,  or  by 
artificial  light,  must  be  exposed  to  sun- 
light for  a  few  minutes,  which  renders 
the  bichromate<l  glue  inw»luT)le  in 
wator.  Draughtsmen  who  cnniiot  pro- 
vide themselves  with  such  ink,  make 
nae  of  a  dilate  solution  of  bichromate 
of  pot<u<h  in  rubbing  up  the  ink .  There 
is  no  danger  of  the  yellow  penetrating 
the  paper  if  the  ink  is  thick  enough, 
(r)  The  greater  part  of  the  ink  now 
sold  a.s  Indian  ink  consistH  of  fniL-  lauip- 
bljvck  and  ^\\xe.  Purify  tine  lamp- 
black by  washing  it  with  a  solution  of 
oauatio  loda,  dry,  and  make  it  into  a 
thick  paste  with  a  weak  solution  of 
gelatin  contjiining  a  few  drops  of  musk 
essence  and  alnjut  lialf  as  much  amber- 
gris; muuld,  and  dry.  Instead  of  gel- 
atin the  following  solution  may  be 
ut<Pi\  :  See<l  lac,  1  oz.  ;  borax,  J  oz.  ; 
water,  1  pint  ;  Unl  until  Holution  is 
effected,  and  make  up  with  water  to 
1  pint.  (/>  A  subitaiioe  much  of 
the  same  nature  and  applicable  to  the 
same  purpofw  as  Indian  ink  may  be 
formed  in  the  following  manner : 
OoiTert  8  oa.  ininglaaii  into  aiae  b^  dia* 
aoltring  it  over  a  fire  in  6  oa.  soft  wa- 
ter ;  di«Holve  1  oz.  Sjmnish  liquorice 
in  2  OS.  soft  water  in  another  vessel 
over  a  fire ;  grind  up  on  a  slab  with  a 
heavy  muller,  1  oss.  ivory-black  with 
the  li<jUorice  mixture  ;  add  tliis  mtn- 
p«>und  to  the  i.singliis*<  size  while  h»  t, 
and  stir  well  together  till  thoroughly 


incorpomtcil.  Kvaporate  away  the 
water,  and  then  cast  the  remaining 
composition  in  a  leaden  mould  slightly 
oiled,  or  mal»  it  up  in  any  otiier  oon- 
vetiient  way.  This  coinjxisition  will 
Ik;  found  (juitc  aa  gcKnl  aw  tht!  geimine 
article.  The  iidnglaHs  tuze  mixed  with 
tlMOi^ninwoiksweU  with  the  bruih. 
The  liquorice  renders  it  ea.-<ily  dissolv- 
able on  the  ruV)bing  up  with  water,  to 
which  the  isinglass  alone  would  be 
aomawhat  rduetant ;  it  also  prevents 
it  omeUog  and  peeling  off  from  the 
ground  on  which  it  is  laid.  (*/)  Mix 
tinest  lampblack  with  a  solution  of 
100  gr.  lao  and  20  gr.  bomx  in  4  os. 
water.  (A)  Grind  the  finest  lampblack 
to  a  paste  with  a  very  weiik  8oluti<»n  of 
potash.  It  is  then  diffuse^l  through 
water  rendered  slightly  alkaline  ;  col- 
lected,  washed  wiui  clean  water,  and 
dried.  The  dry  powder  is  levigated 
to  a  8m<x)th,  stiff  paste  with  a  strong 
filtered  decoction  of  carrageen  (Irish 
moaaX  or  of  quince  seed.  Afsw  drops 
of  essence  of  musk,  and  about  half  as 
much  eHsence  of  amV>er^ris,  is  a<Me<l 
by  way  of  perfume  towards  the  end 
of  the  operation ;  after  which  it  » 
moulded  into  hot  cakes,  and  oma- 
mented  with  Chinese  chanicterp,  a!id 
devices  as  soon  as  they  are  dry  and 
hard,  (t)  A  good  Indian  ink  may  be 
made  from  the  fine  soot  from  the  flame 
of  a  lamp  or  candle,  received  and  col- 
lected by  holding  a  plate  over  it. 
Mix  this  with  the  size  of  parchment, 
and  it  will  be  found  to  give  a  good 
deep  colour.  Burnt  rice  lias  been  by 
some  considenxl  a  principal  ingredient 
in  the  genuine  Indian  ink,  with  the 
addition  ct  perfumes  or  other  sub- 
stances not  essential  to  its  qualities 
as  an  ink.  (0  ralcituMl  lanipVilack, 
100  oz. ;  l»trghead  sliale  black,  in  impivlp- 
able  powder,  50  oz. ;  indigo  oannine, 
inoakes,  10  oz.  ;  carmine  lake,  6  oa.  ; 
gum-arabic  (firxt  (juahty),  10  oz. ;  puri- 
fied oxgall,  20  oz.  ;  alcoholic  extract 
of  musk,  6  OS.  The  gum  is  dissolved 
in  .''»0  to  60  oz.  of  pure  water,  and  the 
solution  iH  filteretl  through  a  cloth. 
The  indigo  airmine,  lake,  lampblack, 
and  shale  black,  are  incorporated  with 
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this  liquor,  and  the  whole  ib  ground 
ui)on  Ji  Aiiit  with  a  inuller  in  the  name 
uiaimer  an  onliiiary  colourn  ;  but  in 
thiii  caHe  the  grinding  takes  much 
loqger.  When  the  paste  is  tium>ughly 
homogcueouH,  the  oxpill  in  ^nulually 
added,  and  then  tlie  Jilcohnlic  extract 
uf  muMk.  Tiie  more  the  black  in 
ground  the  finer  it  is.  The  Uaok  is 
then  allowed  to  dry  in  the  air,  until  it 
hju*  acquired  Hufficient  eonHiHtency  to 
be  moulded  into  cakcH,  which  in  their 
turn  are  still  further  dried  in  the  air, 
out  of  the  reach  ci  dust.  When  quite 
firm,  tliesn  cakos  an*  minprertj^ed  in 
bronxe  ui<>ul«U,  Iiaving  appropriate 
dexi^nH  engraved  upon  them.  The 
moulded  ink  is  then  wrappe<l  tii  tinfoQ, 
with  a  M<'Cf)iul  cnvel"ix'  <tf  uilt  |»apcr. 
The  ink  which  lum  Jxicn  [)repare<i  ii» 
tliits  uuiuacr  uotiuediieH  all  the  properties 
of  the  real  Cninese  article.  Its  grain 
is  smooth,  it  flows  very  well,  mixes 
perfe<;tly  with  mmiy  other  cdlouni, 
and  uecomeaso  firmly  hxed  to  the  paper, 
that  other  colours  may  be  spread  over 
it  without  washing  it  out.  (Riffiuilt.) 

Invisible     or  Sympathetic 
Ink. — The  tenmi   "inviBible"  and 
''tiympathetic*'  are  applied  to  any 
writing  fluid  which  leaves  no  visible 
tnu'e  of  tin-  writiii'^'  nn  the  paper,  until 
develii|jci]  by  the  application  of  heat  or 
chemical  reagentn.    They  have  been 
suggested  (somewhat  inpractically  it 
muHt  V>e  owned)  for  use  on  po8t-card«. 
They  are,  [)riiiei[»Hlly  a^  fr)llowH  :  (n) 
Solution  of  Hugar  of  lead  iu  pure  water 
leaves  no  trace  of  writing  when  di7 ; 
the  written  characters  held  over  a  jet 
of  sulphuretted  hydrof^n  are  develoj)ed 
of  an  intcutte  black  coUiur.    (6)  Nitrate 
of  the  deutozide  of  C43pper  in  weak  solu- 
tion gives  an  inviriible  writing,  which 
be<;onie.s  rc<l  by  hctiting.    (c)  Chloride 
of  copper  in  very  dilute  Molution  is 
invisible  till  heated.    To  make  it,  dis- 
solve equal  parts  of  hlue  vitriol  and 
»vl-amtnoniac  in  water.    (f1)  Nitrate  of 
nickel  and  chloride  of  nickel  in  weak 
Boluticm  form  an  invLsible  ink,  which 
becomes  green  by  heating,  when  the 
salt  contains  traccH  of  coljalti  which 
usually  ia  the  case ;  when  pure  it  be* 


otmns  yellow.  (<-)  Chloride  of  cobalt 
in  pmpet  ly-diluted  tMilution  (2.5  gr.  to 
the  oz.)  will  produce  a  pink  writing, 
which  will  disappear  when  thoroughly 
dry,  become  green  when  heated,  dia> 
a{)[)car  when  oold,  and  pink  again 
when  damp.  AVlien  often  or  strongly 
heated,  it  will  at  last  become  brown- 
red.  (/)  When  the  solution  of  acetate 
of  protoxide  of  cobalt  contains  nickel 
or  iron,  the  writing  nia^le  }»y  it  will 
liecome  green  when  heated  ;  when  it 
is  pure  and  finse  from  these  metals,  it 
becomes  Uue.  (.7)  Bromide  of  copper 
givcM  a  jM^rfectly  invisihle  writing, 
which  appetirs  very  promptly  by  a 
slight  heating,  and  dih<i|i{x-ar8  perfectly 
hy  cooling.  To  prepare  it,  take  1  part 
bromide  of  potassium,  1  p.»rt  Muc 
vitriol,  S  imrtu  water.  It  is  U  tter  also 
to  discolor  the  blue  vitriol  with  1  part 
alcohol.  (A)  Write  with  a  aohitioo  of 
paraffin  in  lien/ol.    When  the  solvent 

(  has  evaporate<l,  the  paraffin  is  invifii>>le, 
but  becomes  visible  on  being  dunted 
with  lampUadc  or  powdered  graphite, 
or  smoking  over  a  candle-flame,  (t) 

I  Writing  with  iodide  of  potassium  and 
starch  becomes  blue  by  the  least  trace 
of  add  vapoun  in  the  atmoepho^  or 
by  the  presence  of  ozone.  To  noakis 
it,  l)<)il  ftarch,  and  jvdd  a  small  quan> 
tity  of  iodide  of  pot*issium  in  solution. 
(J)  Sulphate  of  copper  in  very  dilute 
solution  will  produce  an  inrisiUe  writ- 
ing, which  will   turn    lij^ht-blue  by 

I  vapours  of  ammonia.  (/ )  Soluble 
compounds  of  antimony  will  become 
red  by  sulphide  ui  hjrarageo  vapour. 
(0  S<jluble  compounds  of  arsenio  and 

I  of  jieroxide  of  tin  will  V)ecome  yellow 
by  the  same  vapour,  (m)  An  acid 
solution  of  chloriae  of  iron  is  diluted 
till  the  writing  is  invisible  when  diy. 
Tliis  writing  has  the  remarkable  pro- 
perty of  becoming  red  by  wulpho- 
cyanide  vapours  (arising  from  the 
action  of  sulphuric  acid  on  so^lho* 

j  cyanide  of  potassium  in  a  long-neoked 
fliusk),  aii<l  it  «liHjiy)j»eaT-H  by  ammonia, 
and  may  alternately  be  uuule  to  apjiear 
and  disappear  by  theae  two  vapour*, 
(n)  Writing  executed  with  rice-water 
is  invisible  when  diy,  but  the  charao- 
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tan  become  blue  bj  the  applSoation  of  i 

iodine.    This  ink  was  mucli  einploycil  I 
during  tin;  Iiidinn  Mutiny,    (o)  Cha-  j 
racteru  written  with  au  uquouuii  boIu- 
tioii  of  kdJde  of  eteroh  difle|ipeer  in 
•boat  4  weeks,    (p)  Dissolye  1  fl.  oz. 
common  oil  of  vitriol  (nulphuric  acid) 
in  1  pint  tiof  t  water ;  hUt  well,  and 
allow  to  oool.  Write  with  a  dean  iteel 
pen  ;  when  dry,  the  writing  is  invin- 
blc  :    held    to    the  fire,  it  V»oconie»  ' 
indelibly  black,    (y)  Wri tins  executed 
with  a  clean  quill  pen  dipped  in  <mion 
or  turnip  juice  in  inviMiblc  when  dry  ; 
wlien  iho  pftper  in  healed,  the  clianu;- 
ters  a88unie  a  bn)wu  coUiur.    (r)  Milk 
makes  a  good  invisible  ink,  and  butter- 
milk anewerB  the  purpose  bettm*.  It 
will  not  show  if  written  with  a  clean 
new  pen,  and  ironing  with  a  hot  flat- 
iron  is  the  betit  way  of  showing  it  up. 
AU  invudUe  inks  will  show  on  gland 
paper  ;  therefore  unglazed  pi|MrBhould 
he  used.    («)  Boil  nutgallH  in  aquavitso  ; 
put  some  Roman  vitriol  and  aal-am- 
moniae  to  it,  and  when  cold  diaolv*  ft 
little  gum-arabic,  and  it  will,  when 
written  with,  vanish  in  24  hours.  (0 
Bum  flax  ho  that  it  may  be  nither  ' 
mouldered  titan  burned  to  ashes,  then 
gnnd  it  with  a  muller  on  a  itone,  put- 
ting A  littlo  iu|uavitir  to  it,  then  mix 
it  with  a  little  weak  gum-wat^T,  ami 
what  you  write,  tliough  it  seem  lair,  i 
may  be  rubbed  or  waehed  out.   («)  I 
Widemann  communicates  a  new  me-  | 
th(xl  of  making  an  inviwilile  ink  to  '  Die 
Natur. '    To  make  the  writing  or  draw- 
ing which  has  been  made  upon  paper 
with  the  ink  apjxMir,  it  is  Huflficient  to 
dif»  it  into  water.    On  drj'ing,   the  ' 
traces  diHappear  again,  and  reappear  by  j 
each  succeeding  immersion.    Tlie  ink  j 
is  made  fay  intunate^  mixing  linnecd-  | 
oil,  1    part  ;   \vat<T  of  ainiiioniii,  20  ;  i 
water,    100.    Tln'  mixture  must  lie  , 
agitated  each  time  before  the  pen  in  i 
dipped  into  it.    a  little  of  Uw  ou  may 
separate  and  float  on  top,  which  would,  , 
of  course,  leave  an  oily  ataan  upon  the 

^^thographic— l^lb.  shellac,  1 

lb.  mastic  in  t<'arH,  2  oz.venioe  turpen- 
tine.  Melt  these  together,  and  add 


2  lb.  wax,  f  lb.  tallow,  and  continue 
to  heat,  ^^  Ihmi  nuftu-iently  fluid,  a<ld 
J  lb.  hard  tjtllow  wnvp  in  Hhaving.s. 
Let  the  whole  combine,  and  finally  add 
lb.  lampblack.  Hlx.  wnll,  owd  a 
ttle,  then  pour  into  moulda  or  on  to 
a  slab  to  be  cut  up. 

Lithographic  PrixLting  Ink. — 
The  appantUB  required  for  boiling  the 
oil  for  ntf'"g  this  ink  consists  of  a 
boiliiiij  v»'s«el  wider  at  the  top  tlian 
the  bottom  and  lai^  enough  to  hold 
double  the  quantity  of  oU  to  be  boiled 
at  one  operatiim.  It  should  have  a  rim 
at  the  top  to  catch  any  oil  that  over- 
flows in  Doiling  which,  if  allowed  to 
boil  over  into  the  tire,  would  cause 
a  oonflagmtion.  The  boiling  ?bmhI 
should  also  be  arranged  bo  that  it  can 
readily  be  lifted  away  from  the  source 
of  heat  should  it  catch  alight,  for 
linaeed-oQ  in  boiling  ewellfl  upoonridar- 
tAfy  owing  to  the  escape  of  aqueoui 
vapour  genenite<l  from  tin- albuiuiiKMis 
matter  inherent  in  raw  oil,  and  when 
once  the  oil  begins  to  rise  it  will  con- 
tinue to  do  so  until  it  has  all  flowed 
out  of  the  ve8flel,  unlewH  the  tempera- 
Lure  of  the  oil  be  lowered  ;  to  do  this 
you  must  either  rake  out  the  fire,  or 
remove  the  vemel  ircm  the  eouroe  of 
hmt,  or  throw  Home  dean  dry  i^and 
(not  (lamp,  or  an  explosion  wovdd 
occur,  i.e.  the  oil  would  be  spirted 
out  of  the  veisel)  into  the  oil ;  this 
will  cool  it  down  quickly. 

The  Iniiling  vcswl  slmuKl  also  be 
provided  with  a  lid  or  cover  tliat  tits 
dosely,  and  can  U'  quicklv  and  easily 
put  on  to  extSnguiah  any  flame  ahould 
the  oil  ignite?, 

Jiid   Brotrn    LithofjrnpJtic  hik.— 
4  parts  mutton  tallow,  -1  parts  curd 
soap,  4  parts  yellow  wax,  8  parte 
orange  Hhcllat;,  2  [nirts  m;wtic  renin. 
For  colouring  matter  take  sutliciont  o 
a  compound  prnjiared  by  mixing 
<lry  powder:   IS  parts  prussian  brown 
1  fiiirt  vermilion,  IJ  lampblack.  A 
[Kirt.s  are  by  weight.    M<«lt  t^igether 
the  tallow,  soap,  and  wax,  and  while 
almost  hot  enough  to  ^^te,  ffradually 
work  in  the  mantic  rcHin,  in  nne  pow- 
der, and  when  thia  haa  all  inoorpora- 
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tod,  add  the  tfbellac,  and  dircx;tly  it  liaa 
beocnne  homogeneouB  by  miziiig  well 
(you  muMt  keep  the  coinpouud  hot 
enough  U)  melt  tlieite  rea<lily  or  it  will 
form  in  lumpe  and  not  unite  with  the 
oUwr  tngredienii),  then  add  the  oolour* 
ing  matter,  and  cut  up  into  diBcs  or 
caKefl.  Wlien  it  has  set  lutnl  enough 
for  use,  the  ink  is  rubbed  down  in 
layender  oil  (oil  of  spike  lavender  ia 
the  cheapest)  or  else  in  water,  aa  pra* 
ferred  for  the  work  in  hand. 

Olive  Green  Lithof/nifJiir  Ink. — 
The  ingredientM  for  this  are  identical 
to  thoaa  for  red  farown.  For  colouring 
matter  take  8  parts  of  the  following  : 
2  parts  yellow  ochre,  1  jxirt  lampblack, 
and  juBt  sufficient  iudigu  to  produce 
tlia  denrad  olivehne.  The  method  ol 
mannftrtwra  ia  nraetaely  the  same  as 
for  Tf^\  browTi  inJc,  and  thi^  .xuffices  to 
ahow  how  various  colours  may  be  pre^ 
pared. 

Marking-Ink.— The  uneof  mark- 
ing-ink ia  for  writing  on  textile  fabrics  ; 
it  must  therefore  be  proof  against  the 
action  of  hot  water,  soap,  alkalies,  etc. 

ohief  recipes  are  :  (a)  20  parte 
potash  are  dinwolve*!  in  boiling  water, 
10  [Mirts  finely-cut  leather-cliipii,  an<l 
5  parts  dowers  of  sulphur  are  added, 
and  the  whole  la  heated  in  an  hon 
kettle  until  it  ii<  evaporated  to  dryness. 
Then  thf  h»vit  in  continue<i  until  the 
mass  becomes  soft,  care  being  taken 
that  it  doea  not  ignite.  The  pot  la 
now  removed  from  the  fire,  and  water 
is  a<l(I«^<l  ;  the  solution  is  straineil,  and 
preserved  in  bottles.  Tins  ink  flows 
easily  from  the  pen.  (6)  HMtorate 
1*76  dr.  aniline  black  with  240  drope 
strong  hydrttchloric  acid  and  42  dr. 
strong  alcohol.  The  mixture  is  diluted 
with  a  hot  solution  of  2' 5  dr.  gum- 
M»bic  in  170  dr.  water.  This  ink  does 
not  attack  steel  f^icnH,  and  in  de^troye<l 
neither  by  minenil  acidn  nor  by  caustic 
alkalies,  (c)  Permanent :  Dissolve  4 
parta  ol  nitmte  of  aQver  in  10  parte  of 
liquid  ammonia.  Dissolve  5  parts 
gum-arabic,  6  partw  cjirlx)nate  of  8mla 
(in  crystals)  and  2  parts  of  sap  green, 
inSparUofdtatllledwator.  l&ithe 


two 


id)  Indelilde: 


1  oz.  crystalliaed  nitrate  of  silver,  1^ 
OS.  earhonate  aoda  ot^rstala,  1410  gr. 

tartaric  acid,  2  oe.  liquid  ammonia  (or 
suflRcient),  SO  gr.  aniline  black,  5  dr. 
glvcerine,  8  oz.  distilled  water.  Dis- 
aolTe  the  nitrate  of  tStw»  and  carbon- 
ate of  aoda  separately  in  8  oz.  distilled 
water,  mix  the  m)lution,  collect  and 
wash  precipitate  well  with  distilled 
water;    now   introduce  precipitate 
(moist)  into  a  wedgwood  mortar,  and 
add  to  it  the  tartaric  acid  di.'*si)lve<l  in 
1  oz.  diHtillc<l  water,  stir  until  etferveii- 
cence  ceases,  tlien  introduce  liquid  am- 
monia enough  to  dissolve  precipitate. 
Having  di.si*olved  aniline  black  in  1  oz. 
lx)iling  water,  add  it  to  above,  then 
add  glycerine  and   distilled  water 
enonc^  ^  make  the  prodnet  8  fluid  os. 
(«)  M  hfadk  aniline  :  10  OB.  aniline  oil, 
1  oe.  cupric  chloride  crystals,  \  oz, 
pulverised  ammonia  chloride.  Put 
the  aoHine  oO  fai  a  white  enamelled 
vessel  and  gradually  add  the  c<jpi>er 
cldoride  and  bv  the  aid  of  a  little  heat 
dissolve,  stirring  with  a  glaM  rod. 
Now  add  the  ammonia  chloride,  atir 
well,  and  lastly,  add  3  oz.  acid  hydro- 
chloric.   Stir  till  all  is  dissolvetl,  and 
let  cool.    It  i^i  now  rejKly  fnr  use.  but 
it  is  best  to  keep  it  in  bulk  a  few  weeks, 
aa  it  doea  not  have  ita  jet  UanA  ookmr 
at  first.    (/)  Indelible  :  E.  Jolmnson, 
St.  Petersburg,  give?*  the  fonnula  for 
a  conveuieut  ink  for  marking  clothii^ 
by  meana  of  a  atamp :  22  parti  oar- 
lx)nate  of  soda  are  dissolved  in  86  parte 
glycerine,  and  triturated  with  20  parte 
gum-arabic.    In  a  small  flask  are  dia- 
aolved  11  parte  nitrate  of  aQver  in  20 
parte  ofiicinal  water  of  ammonia.  The 
two  solutions  are  then  mixed,  and 
heat«<l  to  boiling.    After  the  liquid  has 
acquired  a  dark  colour,  10  parts  Vene- 
tian turpentine  are  stirred  into  it. 
The  quantity  of  glycerine  may  be  varied 
to  suit  the  size  of  the  letters.  After 
stamping,  expose  to  the  sun  or  apply 
a  hot  iron.  (*Fhann.  Bee.*),  (s)^ 
parts  carbonate  of  kcmU  are  dissolved 
in  25  parts  distilled  water  ;  also  1 7 
parts  nitrate  of  silver  in  42  parte  am- 
monia; 20  parta  gom  are  then  maoe- 
lated  into  00  parta  water,  and  mixed 
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wiUi  the  Mxia  aulution  ;  the  nitnito  uf 
silver  solution  is  then  added,  U^ether 
with  'S-'>  jiNirte  sulphate  of  copper. 
The  ink  writer  a  rich  lilue.  (h) 
solve  1  dr.  nitrate  of  silver  in  |  oz. 
water  ;  add  to  solution  as  much  hquid 
ammonia  as  will  redisadlTe  the  pre- 
cipitated  oxide,  with  some  sap  green 
to  colour  it,  and  Bufticient  gum  wjiter 
to  raiae  the  volume  to  1  oz.  Letterd 
written  with  this  ink  diould  be  flnt 
fire-beated,  and  then  exposed  to  the 
sun  to  blacken.  The  fabric  requires 
no  previous  preparation.  (»)  Dissolve 
■epanitflty  1  ok.  nitrate  of  nlTer  and 
1|  oz.  carbonate  of  Hoda ;  mix  the 
solutions,  and  c«)llect  the  precipitate 
on  a  hiter  ;  wash  well ;  introduce  the 
moiat  precipitate  into  a  mortar,  and 
add  8  aor.  tartario  add  ;  tritumte  till 
effervescence  ceases  ;  fvdd  sufficient 
strong  hquor  ammoniic  to  diBsolvc  the 
tartrate  of  silver  ;  add  4  fl.  dr.  orchil, 
4  dr.  powdered  white  sugar,  and  12  dr. 

rwdered  ^;um-Jira))ic  ;  make  up  to  6 
oz.  with  (li.stilkil  water,  (k)  Crim- 
son marking-ink  may  be  made  by  add* 
ing  6  gr.  oannine  to  the  Uquor 
ffymyyiin*  of  (») ;  but  it  loon  loses  its 
crimson  tint,  and  l>ecome«  black,  (P) 
Dissolve  26  gr.  powdered  gum  copal 
in  200  gr.  lavender  oil,  by  the  aid  of 
gentle  heat ;  then  add  2|  gr.  kmp- 
black,  and  ^  gr.  powdered  indiigo. 

(m)  Blue. 

Silver  nitrate     .  .    4  gnn. 

Liu.  ammonia)    .  .  12  ,, 

Sodium  oarixHsate  .  4 

Powdereil  gum-arabio  .  6 

Cupric  sulphate  .  ,  20  ,, 

Duitillcd  water    .  .  16  „ 

Difl«olve  the  nilver  salt  in  the  ammonia, 
and  the  soda,  gum  and  copper  aalt  in 
the  distilled  water,  and  mix  the  two 
solutions.  (Dorvault.)  ( n)  Blue. — 
Mix  a  Hufficient  quantity  of  ultrama- 
rine with  barytes  (sulpiiate  of  barium, 
Uanc  fix\  and  water  to  prodnoe  tiie 
derired  tint.  It  may  be  rradered 
more  permanent  by  a<l(linK  s<nne 
li(^uidglue  (solution  of  glue  in  iicetic 
aeid)  or  eQaie  starch  ptuite,  prepared 
with  the  additiop  of  »  little  wax. 


('  Chem.  and  Drug,*)  (o)  First  tli*<rtolvt 
together  8*5  parts  chloride  of  copper, 
10*6  parts  Halt,  and  5' 3  {Nirt««  sal* 
anuuoniac,  in  00  |)iirt«  di.stilled  water; 
then  diKHolve  20  i»irt«  hyilrochlorido 
of  aniline  in  30  parts  water,  to 
which  has  been  added  20  parts  of 
a  gum  Holution  (inH«le  }>y  diasolving  1 
pirt  ^'unj  in  2  piu-td  water),  and  lastly, 
add  10  uai  u  glycerine.  These  solu> 
tions  are  kept  in  separate  bottles.  For 
use,  mix  1  part  by  bulk  of  the  first 
solution  with  1  fiart.>*  l>y  bulk  of  the 
second.  Apply  with  a  (^uill  pen  or 
smaU  brusn.  The  writmg  appean 
green  at  first,  but  blackens  on  exposure 
;  to  a  higher  teiM{)en»tiire.  A  steel  pen 
may  be  used  for  writing  with  it.  If 
the  cloth,  after  being  marked,  '\&  put 
mto  tepid  soap-suds,  the  writing 
actjuire.H  a  fine  hluish  tint.  The  ink 
Hhuuld  be  perfectly  limpid,  so  aa  to 
penetrate  the  fabric ;  an<i  the  solutions 
should  be  mixed  only  when  thcgr  ere 
to  be  use<l.  (/O  The  following  recipe 
produces  a  nmrking-iuk  that  is  quite 
indelible,  and  may  be  apphed  to  the 
calico  with  a  printing  machine :  Heat 
9  parts  of  Venice  turpentine  with  4 
parts  olein  until  well  incorpomted. 
Place  10  ports  soft  potash  soap  on  a 
slab,  and  woik  in  the  turpentine  mix- 
ture. Now  add  6  part«  lampblack 
(previously  gnjund  and  .sifted),  mix 
well,  and  finally  atld  1  part  neutral 
extract  of  indigo.  (^)  The  following 
is  a  recipe  for  an  indelihle  red  ink  to 
use  with  HtanipH  on  linen  :  Liquefy 
1  pint  of  bftlrtani  <>f  copjiilui  liy  aid  of 
heat,  and  gradually  t>tar  m  2  oz.  of 
thoroughly  diy  white  curd  soap  out  hi 
thin  sha>'ings,  and  stir  until  properly 
diffu»e<l.  Then  introduce  a  Bufficient 
(quantity  of  vermilion,  and  stir  occa- 
sionally until  oold. 

Marking- Ink  for  Para  h. — (a)  Dis- 
solve aaphaltum,  gnihamite,  alU-rtite, 
or  any  minerals  of  this  character  in 
naphUia  or  dl  of  turpentine  to  a  thin 
fluid .  It  dries  quMUy,  does  not  spread^ 
and  tho  niarkinj^s  are  nejirly  ind<'Htnic- 
tible.  (Jb)  A  Uig  marking-ink  tiiat 
will  stand  good,  even  when  bags  iUled 
with  chemloal  manures  have  been  in 


Digitized  by  Google 


Inks  :  Marking,  Printing. 


512 


mill  and  sunshine  over  10  days  :  1  lb.  i 
of  lo^wiMxi  cliijws,  lM>iled  in  1  gal.  of 
water  10  miuuted  ;  then  Htir  in  ^  o^* 
of  bichromftte  of  potash,  and  boil  this 
10  minutea  longer ;  then  add,  when 
cold,  i  \h.  common  f^utn,  j)reviouHly 
diHsolveil,  and  Htir  well  in.  Tiiin  will 
flow  well  from  the  jten,  and  will  mai  k 
haga  with  either  the  ateneil  plate  or 
bUxjk.  The  coet  of  above  ink  is  about 
&d.  per  gal.  Dark  blue, — (c)  Clu-i«- 
tiau  Knab,  Munchberg,  Bavaria,  makes 
ft  Uae  preparation  good  for  marking 
tmnka  and  boxes,  because  it  readily 
oombinea  with  wckkI,  cloth,  etc.,  and 
reaiata  the  action  of  the  weather.  Uis 

f roceaa  ia  nven  in  the  'Deuteche 
nduBtrie  ^itong'  as  follows:  100 
lb.  of  a  ]yer  cent,  fluid  extract  of 
logwood  are  put  in  a  suitable  kettle, 
with  3  qt.  alcohol,  to  wliich  2  lb. 
hydzochloric  add  has  already  been 
addefl.  The  mixture  in  kept  at  68^  F., 
and  well  wtirred  until  thoroughly 
mixed.  Next  he  dissolves  10  lb. 
Or^llow)  ehromate  of  potaaium  in  80 
lb.  ]K>iliiig  water,  and  adda  to  it  20  lb. 
of  hydroeiiloi  ic  acid,  stirring  well,  and 
when  it  ha8  cooled  to  80^  F.,  stirs  it 
very  slowly  into  the  mixture  abvady 
in  the  kettle.  The  w}i<>lo  in  then 
wanned  to  alxmt  1  ^5"^  F.  The  maan, 
which  then  l>econie.s  an  extnict,  is 
stirred  a  short  time  longer,  tuid  to  it 
ia  added  30  lb.  dextrine  mixed  with 
.  20  lb.  fine  whit<i  ojirth  {Urra  a/bd), 
and  well  .stirred  thri>u^h.  The  mass, 
when  Uikun  from  the  kettle,  is  put  into 
a  mill  where  it  ia  thoroughly  worked 
together.  It  is  It-stly  put  into  tin 
In)xos,  and  left  sUuiduig  a  long  time 
to  dry  out. 

(d)  For  marking  liales. 
Shellac  .       .       .       .    2  ob. 
Borax    .       •       .       •    2  „ 
Water  .        ,        •  26  „ 

(}um-arabic  .  .  .  2  ,, 
Venetian  nnl  suflicicnt  to  colour. 

Boil  the  borax  and  shellac  in  the  water 
until  they  are  dissolved,  add  the  gum- 
arabic,  and  withdraw  fixnn  the  fire. 

When  tlie  solution  li;i.s  lieeorne  cold, 
complete  25  oz.  with  water,  and  add  , 


I  Venetian  red  enough  to  bring  it  to  a 
Huitable  eon,sir«teiicy  and  colour.  Thin 
ink  must  be  preserved  iu  a  glass  or 
earthenware  vessel. 

NeoHylt  or  CydottyU  Ink. — Grind 
aniline  colour  with  ^ly't^riiie.  thinning 
with  8pirit,  if  de.sii  ed.  A  fewdrojw  of 
oil  of  cloves  will  give  a  pleasant  Oilour, 
if  it  is  wished. 

Printing-ink.— The  ink  used  by 
printers  is  coni[>ouiuled  mainly  of  two 
ingredients,  colouring  matter  and  var- 
niiui.  The  former  variee  according  to 
the  quality  and  tint  of  the  ink  ;  the 
Utter  may  l>e  obtained  l>y  natural 
resinous  subtitances,  or  by  mixing  oil, 
rosin,  and  aoap. 

Black. — (a)  The  chief  colouring 
matter  in  bLvck  printing-ink  is  vege- 
table lanipbhick.  The  price  of  the 
best  qualities  precludes  their  use  except 
for  spedally  fine  ink;  neyertheleaBy 
gcKxl  ink  cannot  be  made  witii  inferior 
samples.  An  umlue  proportion  of 
lampblack  in  the  ink  will  cause  it  to 
amear,  however  long  it  may  have  been 
printed,  and  to  **  set-off"  during  book- 
binding operations.  Thus  tho  t  hickcst 
inks  ai-e  not  the  best,  if  the  lampblack 
is  more  than  the  vanuah  oan  bind. 
Ivofy-Uack  is  too  heavy  to  be  used 
alone ;  but  a  proportion  ground  up 
with  the  other  ingredients  nudces  a 
valuable  ink  for  producing  the  beet  • 
potwible  effect  with  woo<l-engnmng8. 
Only  the  l>e«t  and  blackent  is  a^lmissi- 
ble.  Prussian  blue,  gi'i)und  oxcee<l- 
iugly  fine,  and  used  sparingly,  deepens 
the  colour  of  ink ;  in  excess,  it  givea  a 
cold  appearance.  Tndigo  may  replace 
Prussian  blue.  IVrhajis  tlie  l>laekiist 
tint  is  produced  b^  equal  quan^tiea  of 
each.  To  give  a  noh  tone,  and  remove 
the  coldness  caused  by  indigo  and 
Prussian  blue,  the  atldition  of  a  little 
Indian  red  is  strongly  recommended. 

The  natural  resinons  substancaaem* 
ployed  as  a  source  of  varnish  arc  balsam 
of  copftil)a  and  Catuuia  Iftlsiim.  Tho 
former  is  superior,  and  when  old  and 
{  pure  may  be  used  without  any  prepa- 
I  mtion.   The  latter  is  much  thicker 
,  and  dries  more  quickly,  and  cannot 
I  thereforej  be  used  alone :  but  for  » 
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strong  ink,  a  small  proportion  nuiy  witli 
aclvantAge  Viciuiilcil  either  to  tlio  liiilHani 
of  copailn  or  to  the  artificial  vanii«ii 
now  to  be  described. 

The  hnHiB  of  the  artificial  vamiMh  is 
linacod-oil,  which  Hhouhl  be  Jis  old  ati 
poaiiible.  Of  all  other  oils,  the  only 
one  reoommended  m  a  nibftltute  u 
nut-oil.  The  rodn  used  may  be  cither 
black  or  amber.  It  melts  in  the  boiling 
oil,  and  oombineB  with  it,  preventing 
ite  eepention  from  the  eolooriiw  mat- 
ter and  staining  of  tbe  paper,  mm  bind- 
ing the  ink  to  prevctit  its  gmeariug. 
The  properties  poageeaed  by  soap, 
which  render  it  such  an  indispensable 
ingredient  of  printing-ink,  are  that  it 
caU8e8  the  ink  (1)  to  atlhere  uniformly 
to  the  fjice  of  the  type,  (2)  to  ct»it  it 
completely  with  the  amalletit  quantity, 
(8)  to  lmf%  Ihtt  hem  of  the  type  clean, 
and  attach  itself  to  the  8urfacc  of  the 
damp  paper  by  the  action  of  preasure, 
and  that  repeatedly,  (4)  to  wash  easily 
off  the  typtf  and  (6)  to  never  ildn 
ovar,  however  long  it  may  be  kept. 
For  all  dark  inks,  well-dritMl  vfllow 
or  turpentine  soap  may  be  employed  ; 
for  liffht-tinted  inse,  cord  utmp  is  pre- 
fenibfe.  Used  in  exoess^  soap  tends 
(1)  to  ron<l«*r  tho  cnldur  unequal,  where 
a  large  surfjice  in  printeil,  (2)  to  spread 
over  the  edges  of  the  type,  so  as  to  give 
them  •  rough  appearance,  and  (8)  to 
prefvent  the  ink  dr3ring  quickly,  and 
cause  it  to  *'«et  off"  when  pressed. 
It  is  thus  oppoHed  to  the  binding 
mnllty  of  the  rosin.  Its  dm  propor- 
non  is  when  the  ink  iraiks  olesn, 
without  clogging. 

The  combination  of  these  several  in- 
gre^enis  is  eflbeted  in  the  following 
manner  :  Into  an  iron  vessel  having 
2  to  3  timcH  the  capacity  of  the 
materials  it  is  to  receive,  put  6  cjt. 
linseed-oil,  and  make  a  fire  under  it. 
After  a  time,  the  oil  simmers  and 
bubbles  up,  but  afl  the  temperature 
increoHOM  tlxe  surface  renuinas  plwidity ; 
next  it  commences  to  smuke,  and  then 
to  hoO,  emitting  »  very  strong  odonr ; 
as  the  boifiog  continues,  a  scum  arises. 
At  this  stage,  repeated  tentw  whould  be 
made  toaaoertain  whether  the  escaping  j 


vapours  will  ignite.    At  the  moment 
when  they  will  tlo  ho,  the  p*>t  in  re- 
moved from  the  fire  and  placeil  on  the 
ground,  and  the  oontents  are  stirred 
with  an  iron  spatula,  and  kept  burning. 
Tlie  {X)t  is  covered  CK?cii«ionally  to  ex- 
tinguish the  flame,  while  samples  are 
wi&dnMm  to  test  the  eonslstenoe. 
When  drops  of  the  oil  let  tall  upon  n 
porcelain  surface  will  draw  o6t  into 
strings  about  ^  in.  long,  the  dl  is  suited 
for  ink  for  ordinaiy  b()ok>iraik.  The 
flame  is  then  ettanguished  by  firmly 
replacing  tlie  cover.    On  removing  it, 
there  is  a  great  escape  of  strong -smell- 
ing smoke,  and  much  froth ;  the  latter 
is  made  to  subside  bj  thorough  sthrring 
and  when  this  is  accomplished,  but  in  it 
l)efore,  6  lb.  of  aml»er  or  black  rosin  is 
gradually  introduced  and  stirred  in. 
When  the  loshi  is  dissolved,  If  lb.  of 
diy  brown  or  turpentine  soiip,  in  slices, 
is  stirretl  in  gnulually  and  cautiously, 
as  it  frotlis  copiously.    When  all  the 
soap  is  in,  sad  the  frothing  hss  oesssd 
the  pot  is  returned  to  the  fire  till  its 
contents  lx)il,  constant  stirring  Ijeing 
maintained.    This  completes  the  %'ar- 
nish.   foto  an  esrthennare  pot,  or  e 
tub,  of  sufficient  capacity,  is  put  5  0I» 
of  Prussian  blue  or  indigo,  or  the  tuo 
combined,  then  4   lb.  of  the  best 
"mineral  lampblack,"  and  3|  lb.  of 
good  lampUsck ;  next  add  the  varnish 
by  degrees  while  warm,  stirring  mean- 
time and  until  all  tho  ingredieiitM  are 
thoroughly   mixed ;    finally  pass  it 
through  a  levigating  mill,  or  between 
the  stone  and  muller,  and  reduce  it  to 
impalpable  fineness.    (6)  A  fine,  in- 
tensely black,   strong  ink,  without 
the  use  of  oil  and  rosin,  may  be 
made   in   the  following    manner :  2 
oz.  bi]s;im  of  rojiiiila,  3  o/,.  lamp- 
black, 1^  oz.  indigo  or  prussiun  blue, 
or  equal  proportions  of  each,  |  oz. 
Indian  red,  3  os.  dry  turpentine  soap, 
ground  Ixitween  a  muller  and  a  Mmic 
U)  iin|»;il|Kd»le  tincness.    This  is  an  ex- 
celleiit  ink  for  giving  good  effect  to 
highly-finished  wood-engravings,  (e) 
Oood  cheap  printers.    Dissolve  46  lb, 
colof)hony  gum  and  ^  lb.  yellow  soap 
over  lire,  then  remove,  and  add  25  lb. 
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paraffin  and  15  lb.  lampblack.  Grind 
tlirouf;h  a  colour  mill  while  warm.  ('/) 
PniUiiiy-Jiik  to  dry  with  a  Gloss,  for 
LUko  Prinien.—'to  mdk  7  lb.  of 
printing  ink,  add  |  lb.  Canada  balsam 
and  2  oz.  Imlsjiin  copaiba,  (f)  In  Ger- 
many an  ink,  prepared  an  follows,  has 
been  used,  eod  is  nid  to  yield  a  very 
deer  and  fine  impreBsion  when  properly 
prepared :  Venice  turjxnitiiie,  2J  oz.  ; 
soap,  in  thick  paste,  2i  oz.  ;  oleine, 
rectified,  1  oz.  ;  carbon  black,  1^  oz.  ; 
Fmii  blue,  \  OA.  ;  oxalic  acid,  |  oz.  ; 
water,  J  oz.  The  tliree  laat  ingredi- 
ents are  mixed  intti  a  {Ki-Htc.  The  tur- 
pentine and  oleine  are  mixed  at  a  gentle 
neat,  the  soap  and  carbon  then  Intro* 
dooed,  and,  after  cooling,  the  blue 
paste  is  added,  the  whole  being  ground 
beneath  a  muUer  to  a  very  fine  and 
■noothpaite.  (/)KflroherMMlEbnflr*a 
printing-ink  is  prepared  by  first  diMolv- 
tog  iron  in  sulphuric,  hydrochloric,  or 
acetic  aotd.  Half  the  solution  is  oxi- 
diied  by  means  of  nitrus  add,  after 
which  the  two  halves  are  mixed,  and 
precipitation  is  produced  by  the  <ixi<le 
of  iron.  The  precipitate  is  tiltered, 
washed,  and  mixed  with  equal  parts  of 
tannic  and  gallic  add,  which  produces 
a  black  bordering  on  1)1  ue.  The  hhxck 
is  waHhe<l  and  drie<l,  then  mixed  with 
linseed-oil,  and  an  ink  i&  obtained  suit- 
able  for  printing,  lithography,  and 
wood  or  metal  engraving.  (^)  The 
base  of  common  printing-ink  is  a  lin- 
seed-oil varnish,  which  sometimes  pos- 
sesMfl  a  disagreeable  odour,  and  the 
ink  made  from  it  smells  so  badly  as  to 
make  a  freshly-printed  piper  an  un- 
pleiw^nt  companion  for  sensitive  nos- 
trils. Dr.  Brackenbusch,  of  Berlin, 
proposes  to  overcome  this  disadvantage 
by  replacing  the  linseed  varnish  with  a 
solution  of  oolopliony  (rosin)  in  paraffin 
oil.  He  dissolves  4u  parts  of  fine  rosin 
in  26  parte  of  paraffin  oQ  by  heating 
them  to  176''  F.  (80''  C),  or  by  mixing 
them  with  a  machine  at  ordinary  tem- 
perature. When  the  solution  is 
eifocted,  if  such  it  may  be  called,  16 
parts  of  soot  or  lampblack  are  added. 
(A)  Persoz  and  Jeanolle  make  ink  for 
letterpress -printing,  hthography,  and 


[  autography,  fn)m  the  refuse  of  the 
'  t^aswork.s,  from  other  tar,  and  the 
I  huiivy  oils  of  petroleum,  resin,  wood, 
etc.   They  say  that  theae  aubBtanoea 
present  valuable  qualities  for  the  pur- 
j)osp,  that  they  mix  readily  with  lamp- 
black and  other  diy  colours  in  powder, 
and  tfant  tba  ink  made  from  toam  hM 
the  great  advantage  el  neither  peoe- 
*  trating  the  pajxr  nor  Hpreading  ;  and 
.  lastly,  that  it  uuxy  \)e  mixed  in  any 
desired  proporiiuus  with  the  fattv  oils 
;  for  oertain  classes.    For  black  ink  for 
tyjwgraphic  printing,  the  inventor.s  use 
wlmt  they  call  evaporated  tar,  or  liquid 
pitch,  with  lampblack  and  prus.siau 
nlue,  in  the  following  proportiona : 
Tar,  100  parts  ;  lampblack,  36  ;  Prus- 
sian blue,  10  ;  glycerine,  10.    (»)  Colo- 
phonic  tar,  14  lb.  ;  lampblack,  3  lb.  ; 
indigo,  8  01. ;  Indian  red,  4  os.  ; 
yellow  rosin  soap,  1  lb.    The  oolo- 
phonic  tar  referred  to  is  the  residuum 
from  the  distillation  of  rosin  for  rositi- 
oil.    (i)  Linseed-oO,  40  gal. ;  litharge, 
4  lb.  ;  lead  acetate,  2  lb.    The  oil  is 
heated  to  about  600°  F.  (316^  C.)  for 
48  to  65  hours,  according  to  quality  of 
varnish  required,  the  lead  salts  being 
added  aa  driera.    To  eadi  gallon  of 
this  varnish,  4  lb.  of  gum  copal  U 
added  and  dissolved.    For  common 
news  ink,   the    proportions  are  as 
foUowa:  Of  the  above  varnish,  15  Ibw; 
roein,  10  lb. ;  brown  roein  soap,  2  lb.; 
lampblack,  f>^  lb.     (l)  A  fine  ink, 
suitable  for  use  with  rubber  type,  is 
prepared  from  aoluble  nigroaine,  1  os, ; 
purec^yoerine,  4|  oa. ;  w  hite  cunl  soap, 
J   oz.  ;   water,  q.s.    The  nigrr>8iiie, 
j  tinely  powdered,  is  mixed  into  a  t^titf 
I  paste  with  the  water,  hot,  and  after 
standing  a  few  hours,  thii  ia  mixed 
witli  tlie  glycerine  and  jsoap,  and  the 
jMwte  is  rubbed  down  with  a  mullcr  on 
a  hot  stone  slab,    (m)  By  the  prucetis 
,  of  C.  T.  Baetand  apent  cotton  WMt«  it 
I  made  to  yield  up  all  the  oil  and  greasy 
I  matter  contained  in  it,  the  latter  Ijeing 
I  subsequently  converted  into  printers* 
I  ink.   Cotton  waate,  when  apent — tbat 
is  to  aay,  used  up— it  full  of  refuM  oQ 
an<l  grease. 

i  BastaudpiacesthisspentcottonwMde 
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in  a  closed  cylinder  heatcnl  l<y  Kteam 
hy  nifrtii.-;  of  ail  int^^rior  coil.  He  then 
pump8  a  Molutiou  uf  bLsulphide  of  car- 
twn  into  tho  Cj^linder  onmtoining  the 
waste,  upon  wluoh  the  acts, 
sepanitin^  the  oQ  and  grease.  In  their 
oombiu^  state,  the  Inaulphide  solution  i 
•lid  oilwe  ihenTitiiintoaaotlier  tteam- 
biented  flylinder.  Here  the  bisulphide 
become  vaporised,  and  passes  thence 
to  condensers,  and  is  finally  run  into  a 
store  tank,  to  be  used  Cfver  and  over 
agUB,  Um  loos  of  bisulphide  being  very 
small.  The  cotton  \vaHte  freed  from 
oil  is  washed,  dried,  and  sold  agt^in. 

The  far  more  valuable  product  ob- 
tilaed,  the  ofl,  li  run  from  the  second 
cylinder  into  tAnkw,  pumped  thence 
into  a  copper  hetjted  by  a  small  port- 
able furnace,  running  on  wheels,  and 
freed  from  all  moisture.  It  is  then 
pimped  into  a  second  copper,  where  it 
18  converted  into  the  varnish  from 
which  printing'ink  is  tumle.  When 
the  varnish  has  been  brought  down  to 
its  proper  consistency,  the  furnace  is 
taken  to  the  mixing-house,  where  it  is 
incorporated  with  the  pigments  and 
other  ingredients  necessary  to  produce 
the  various  shades  and  qualities  for 
printing-ink.  Wlien  mixed  the  crude 
ink  is  ground  in  a  Frencli  buhrstone 
mill,  and,  after  grinding,  delivered 
into  »  madiine,  in  which  it  is  passed 
between  rollers  a  numK'r  of  times, 
according  to  the  quality  of  inkretjuired. 
To  obtain  the  lampblack  used  in  the 
menulwtore  of  printing-ink,  a  portion 
at  the  recovered  oil  is  used. 

CCliaiuWs  Jl,') 
CoLOUftKD. — Printing-iuks  may  be 
made  in  *  number  of  coloun  besides 
black.   The  prindpsl  are  the  follow- 
ing :— 

Blue. — (a)  Indigo  gives  a  deep  but 
dull  blue  ;  it  is  cold  but  permanent. 
(6)  Pkusaisa  blue  needs  much  grinding, 
and  extm  smp  ;  it  affords  a  deep  bright 
colour,  and  is  useful  for  making  greens, 
(c)  Antwerp  blue  is  easily  ground  to 
the  proper  degree  of  flnelMBi^  makes  a 
good  ink,  and  works  clean  and  well ; 
lis  tint  is  bright  and  light,  with  a 
slight  green  tendency. 


Green. — Various  shades  of  green  may 
Ikj  pnx!uce<l  by  miitHble  juhnixturo  of 
blues  and  yeliuws.  i'russian  blue  and 
ofaramete  of  lead  make  a  good  rioh 
green ;  indigo  and  the  same  yellow,  a 
deeper,  duller  colour ;  Antwerp  blue 
and  the  same  yellow,  a  brilliant  rich 
green.  The  ehromate  must  be  quite 
pure  to  ensure  bright  colours. 

Purple.  — Different  shades  of  purple 
may  be  made  by  g^nding  together  car- 
mine or  purple  lake,  with  prussian 
blue. 

Red. — (a)  Carmine  may  be  readily 
ground  into  a  fine  ink  of  brilliant  col- 
our by  admixture  with  black  ink  var* 
nish  made  with  beksmof  oopaiba.  It 
is  expensive  but  valuable  for  special 
purposes.  (6)  Crimson  lake  is  easily 
reduced  by  the  muller  ;  it  works  clean, 
and  does  not  require  mora  soap  than  ii 
contained  Is  the  varnish,  but  it  does 
not  possess  much  deptli.  (r)  A  (lecjwr 
tone  than  can  be  obtained  from  com- 
mereial  lake  maj  be  produced  in  the 
following  manner  :  1  oz.  best  cochi* 
neal,  powdered,  and  lK)ilcd  in  1  qt. 
water,  till  the  colouring  matter  is  ex- 
tracted, let  the  cochineal  subside,  and 
pour  the  liquid  into  another  vcNMel; 
when  cold,  graduallymld  some  chlorate 
of  tin,  with  constiiut  stirring,  till  the 
supernatant  liquid,  on  standing,  be- 
comes nmrty  oolourless ;  then  add  e 
little  powdered  alum.  Assist  the  solu- 
tion by  stirring  ;  allow  to  subside ; 
pour  off  the  excess  liquid ;  wash  the 
ooloured  residue  with  8  or  4  waters,  to 
remove  the  acid  ;  and  dry  oenlllUj 
and  slowl}-.  The  atldition  of  cream  of 
tartar  during  the  process  will  give  a 
purple  tint,  (d)  Vermilion  may  he 
used  for  red  ink  where  neatness  is  re- 
quirecl,  as  for  title  lines  of  books. 
The  quantity  varies  much,  and  neces- 
sitates care  in  its  proportions.  It  re- 
quires much  soap  to  make  it  work 
clean,  (e)  For  clioap  work,  such  aa 
posting-bills,  red-lead  maybe  used  ;  it 
requires  additional  soap  to  make  it 
work  clean,  and  ita  odour  soon  ehaages 
to  black.  (/)  An  excellent  perman- 
ent red,  of  rich  tone,  may  be  produced 
from  Indian  red.    (o)  Venetian  red  is 

2  I.  2 
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ainly  ground  into  a  smooth  ink,  and  , 

requires  but  little  more  soap  than  the  j 
Tamiah  usually  containti ;  ih  [a  not  vury  ' 
intense.    (A)  2  oz.  mineral  orange-red, 
1  OE.  Chinese  vermilifm;  gnnd  iu 
printers'  varnish  or  oil,  aa prepared  lor 
ordinary  printing-ink. 

YdUno, — (o)  The  highest  yellow  is 
obtained  from  dhromateof  leiid,  whioh 
ftieaHily  ground  into  a  fine  ink,  work^ 
freely  and  well,  and  require«  but  little 
soap  beyond  what  the  varnish  contains. 
(6)  Yellow  oohre  it  eaiily  gromid  faito 
a  fine  ink ;  it  givea  a  uwfnl  odlour, 
dull,  but  permanent. 

Stampinff-Ink.  iSu  aUo  Rubber 
8rAiin.>--The8e  are  intended  for  use 
with  rubljer  stamps,  (a)  Dr.  W.  Reil- 
Blg,  of  Munich,  makes  an  ink  for  can- 
oelling  stamps  which  is  totally  indelible,  ' 
and  the  least  trace  of  it  can  be  detected 
chemically.  It  consists  of  16  parts  of 
boiled  Htiweed-oil  varnish,  6  parts  of 
the  finest  lampblack,  and  2  to  6  parts 
of  iron  perchloride.  Diluted  with  ^ 
the  quantity  of  boiled  oil  vamiah,  it 
can  be  used  for  a  stamp.  Of  course  it 
can  only  be  used  with  rubber  stamps,  ' 
for  metallic  type  would  be  destroyed 

S' the  chlorine  in  the  ink.   To  a^d 
is,  the  perchloride  of  iron  may  be  ' 
dissolved    in    absolute   alcohol,  and 
enough  pulverised  metallic  iron  added  . 
to  reduce  it  to  the  protochloride, 
which  is  rapidly  dried  and  added  to 
the  ink.     Instead  of  the  chloride, 
other  salts  of  protoxide  or  peroxide  of 
iron  can  be  used.    The  iron  unites 
with  the  oelluloee  and  the  sising  of  | 
the  paper,  so  that  it  can  easQy  be 
detected,  t;ven  after  the  ink  has  all  been 
washed  oti*.    iSulphide  of  ammonia  is  \ 
well  adaped  for  its  detection.   (6)  A  t 
violet  ink  for  rubber  stamps  is  made  I 
by  mixing  and  dissolving  2  to  4  dr. 
aniline  violet,  15  oz.  alcohol,  15  oz. 
glycerine.    Th»  solution  is  poured  on 
the  cushion  and  rubbed  in  with  a  i 
brush,    (c)  Good  :  Take  1    gal.  of 
cheap  beer,  heat  it,   add  1  gal.  of  | 
glycerine,  and  mix.    Add  1  gal.  of  > 
fusel  oil,  and  mix  again.    Stir  in  2}  oz.  ! 
of  aniline  violet  ♦in  cone.    Strain,  and  i 
t  is  ready  for  use.    The  foregoing  is  ' 


for  violet.    Other  aniline  ooloura  may 

be  UHcd  as  pure  blue  O.T.  oz.)  ; 
vernialine,  fur  red  (9  oz.),  or  nmlachite 
green  (7^  oz.).  {d)  The  following  is  a 
typical  formula,  the  jntidttot  beu^  a 
Uaok  ink 

Nigroain  3  parts 

Water  .       ,  15  „ 

Alcohol  .       .  15 

Glyoerine  .  17  „ 

Dissolve  the  nigrosin  in  the  alcohol, 
add  the  glycerine  previously  mixed 
with  the  water,  and  rub  well  together. 
Nigrosin  is  a  term  applied  to  several 
compounds  of  the  same  senes  which 
differ  in  solubility.  In  the  place  of 
these  compounds  it  is  probable  that  a 
mixture  would  answer  to  pro<luce 
black  as  aujcgeste<l  by  Hans  Wihb'r  for 
making  writiug-iuk.  His  formula  for 
the  mixture  is : — 

Methyl  violet .      .  8  parte 
Bengal  green  .       •  6  it 
Bismarok  green      .  4  „ 

A  quantity  of  this  mixture  ahould 
be  taken  equivalent  to  th  i  amount  of 
nigrosin  directed.    These  colours  are 
fr^ly  soluble  in  water,  and  yield  a 
deep,  greenish  black  solutiim.  We 
have   found   the   aniline  compound 
known  as  brilliant  green  to  answer  in 
place  of  Bengal  green.   (*  Drug.  Circ. 
and  Chem  Gaz. ')   (e)2o::.  aniline  blue, 
black,  or  violet,  2oz.  raethylate<l  spirit, 
H  oz.  glycerine,  1  oz.  mucilage  of 
gum-arabic,  6  oz.  treacle  or  golden 
^rup.    Enough  boiling  water  to  make 
16  oz.    Place  aniline  colour  (kind  de- 
sired) in  an  evaporating  dish  with  6  oz. 
of  boiliug  water,  stir  until  dissolved 
with  a  glass  rod,  add  glyoerine  and 
treacle,  then  mucilage,  withdraw  hpat, 
and  add  methylated  spirit,  making  up 
the  product  to  16  oz.  with  water.  (/^ 
The  following  is  a  good  ink  lor  vaa 
with  rubber  stamps:  Aniline  violel;^ 
90  gr.;  lx>ilint;  rain-water,  1  oz. ;  to 
which  is  added  a  little  glycerine  and  a 
small  quantity  of  tname.    The  quan- 
tities of  the  last  twt»  ingredients  will 
vary  with  the  season,  but  half  a  t«^;i- 
spoonful  will  be  ample  for  the  quaat4« 
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ties  of  violet  and  water  specified,  (g) 
Red :  Dissolve  ^  oz.  of  carmine  in  2  os. 
of  t.trong  water  of  ammonia,  and  add 
1  fir.  of  ^'lyfM'rine  and  }  (»z.  of  dextrine. 
(A)  liluc  :  Rub  1  oz.  of  pru!*8ian  bluo 
with  enough  water  to  make  a  perfc<;tly 
■nooth  pMto ;  then  add  1  os.  of  dex- 
trine, incorporate  it  well,  and  finally 
add  8uflRcient  water  to  bring  it  to  the 
proper  cutuiiBtenoe.  (i)  For  linen  and 
eotton :  DinolTe  1  put  of  MphAltum 
in  4  part8  of  oil  of  turpentine,  and 
add  lampblack,  or  bliuklea<l,  in  fine 
powder,  in  tiuiticicnt  quantity  to  render 
the  ink  of  a  pn>i>er  oonfiBtenoe  lor 
printing  with  typcM.  (i)  Theeuahions 
or  padH  pfMipn\lly  iisod  in  connection 
with  rubber  Mtam{)t<  rLHjuire  fresh  aup- 

Elies  of  ink  from  time  to  time ;  but 
ktely  a  cushion  )ia.s  been  deviaed 
which  will  give  of V  colour  "perman- 
ently," i.e.  until  it  in  all  used.  This 
consists  of  a  box  of  wood,  or  other 
material,  filled  with  an  daatic  ootn  po- 
sition saturated  with  a  suitable  colour. 
The  cushion  fultils  its  pur)x>t<e  for 
years  without  the  material  being 
renewed,  alwaya  contains  sufficient 
moiatara,  whirli  is  drawn  from  the 
atmosphere,  and  contiimes  trt  act  as  a 
colour  stamp  cushion  so  long  as  a 
remnant  of  the  man  or  oompoeition 
rcmaina  in  the  box  or  receptacle. 
The  composition  conHii*t*  preferably  of 
1  pai  t  gelatine,  1  part  water,  6  }>arts 
glycerine,  and  6  parts  colouring  matter. 
The  oomporition  can  also  be  made 
from  a  mixture  of  ^nm  with  b<irax, 
onlinar}-  ( 'liine.se  glue,  and  other  simi- 
lar materialn.  A  suitable  black  colour 
lor  the  cuahion  oan  be  made  from  the 
Idlowing  materials  :  1  part  gelatine 
fflue,  3  parts  of  lampblack,  aniline 
black,  or  a  suitable  quantity  of  log- 
wood extraet,  10  parts  glycerine,  1 
part  absolute  aloohu,  2  pnvtn  water, 
1  part  Venetian  soap,  !^  |»firt  salicylic 
acid.  For  red,  blue,  or  violet — 1  part 
gelatine  glue,  2  parts  aniline  of  demred 
oolour,  1  fiart  absolute  alcohol,  10 
ports  glycct  in<».  1  \mrt  Wuetian  soap, 
and  ^  part  salicylic  acid.  For  blue — 
also  indigo,  ultramarine,  cobalt,  prus- 
aianor  Fteia blue.  Fornd— ▼ermilion 


or  carmine  ;  and  for  green — aniline  or 
other  outside  suitable  colouring  matter, 
(it-)  An  endorsing  ink,  which  tloes  not 
dry  quickly  on  the  piul,  and  is  ijuickly 
taken  by  the  pa|)er,  can  be  obtained 
by  the  foUowing  recipe  :  Aniline  colour 
in  solid  form  (l>lue,  red,  etc.),  16 
parts  ;  SO  jiarts  lM>iling  distille<l  water, 
7  parts  glycerine,  and  3  j>arts  syrup. 
The  colour  is  dissolved  in  hot  w^ater, 
and  the  other  ingredienta  are  addea 
whilst  agitating.  This  endorsing  ink 
is  said  to  obtain  its  g^nwl  <juali(y  by 
the  addition  of  the  syrup.  i'ap 
Zeit.*) 

Type-Writer  Riband  £tiks.— 

(a)  Although  glycerine  figures  in  many 
of  the  recipes  for  riband  inks,  owing 
to  its  non-dnring  (or  extremely  slow 
diying)  qualities,  it  is  not  considered 
so  perfect  a  vehicle  im  it  might  Ix}.  A 
Ix'tter  sul>stance  Ls  vaseline  or  what  is 
techuic^vily  known  as  petrolatum. 
Melt  soma  of  this  on  awater  hath,  and 
rub  into  it  while  hot  as  much  pure 
lampblack  or  powdered  liropblack  as 
it  will  take  without  becoming  so  dry 
aa  to  be  graanlar.  When  partly  oool 
disaolre  the  whole,  but  a  little  at  the 
time,  in  a  mixture  of  equal  |iarts  of 
petroleum,  benzine  and  rectified  oil  of 
turpentine.  The  finished  mixture 
should  be  of  the  consistency  of  frsah 
oil  paint.  To  make  a  trial  try  on  end 
of  riband.  If  it  is  too  thin,  add  some 
wax;  if  insufficiently  dark,  add  black  i 
if  too  hard,  add  vaseline.  Put  itfrwly 
on  therilwiiid,  thfti  brush  ofT  the  excess. 

(b)  Heat  gently  6  to  H  jiarts  oil  of 
cloves  and  dissolve  in  thi^i  1  part  ani- 
Ihie  dye  (aoluble  in  oQ).  Any  colour 
may  l)c  used,  but  the  most  serviceable 
are  bW^k  and  violet,  (r)  (rrind  1  |v\rt 
gas  black  intimately  in  5  parts  oil  of 
doves. 

Tuju  -  Writer  R&tmd  Ihktt  Capping, 
— Inks  ma<lc  up  with  aniline  colour 
and  glycerine  arc  all  copying,  (a) 
Grind  1  part  (by  weight)  of  anHuM 
colour  in  6  parts  glycerine.  (6)  Dis- 
solve, with  heat  2  <>/.  transpirent 
soap  in  8  tl.  oz.  of  glycerine  and  12  il. 
oz.  of  water.  Make  a  solution  of 
I  eufBciaat  aniline  djB  in  24  fi.  oa.  ol 
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alcohol,  and  mix  all  together.  If  too 
thin,  iucrease  the  aoap.  (c)  DiBsolve 
1  OB.  aniline  dye  in  16  oe.  glycerine, 
and  add  8  ok.  alcohol  and  8  oz.  water, 
(d)  DiHrtolve  '2  paria  (by  weight)  of 
powdered  auiliue  dye  in  12  parts  gly- 
oerine  and  add  6  purU  soft  soap. 
Warm  the  whole  until  the  aoap  dis- 
nolves  and  the  whole  is  incorporated. 
According  to  Prof.  Shuttle  worth, 
the  hygruecopic  properties  of  glycerine 
mike  it  an  undenrnble  ingradient, 
and  the  addition  of  glucose,  soap,  al- 
cohol, or  water  doen  not  improve  mat- 
ters. Vaselmc,  with  or  without  the 
addition  of  wax,  gives  better  reeolts, 
but  its  conaiatenoe  ia  appreciably  af- 
fected by  temp<'rfitun>.  Prof.  Shuttle- 
worth  proposes  castor  oil  as  a  more 
■uitahto  medium ;  the  oolouring  mat- 
ter may  be  any  of  the  salta  of  the 
aniline  serifrs,  nnd  of  those  methyl 
violet  is  practiailly  Bolul)l»i  in  the  <»il 
mentioned.  In  preparing  the  ink, 
triturate  the  powdered  ooilonr  with  the 
oil  in  the  mortar,  the  work  bein^ 
facilitated  by  the  adflition  of  a  very 
little  alcohol.  A  suitable  formula  for 
■uohan  ink  ia  that  of  Hjggint.  OMior 
oil,  4  OS.  ;  carbolic  acid,  1  oi. ;  oil  of 
cassia,  1  oz.  ;  suitable  aniline  colour, 
1  oz.  Printing-inks  may  be  modiliod 
foreervioe  in  the  typevmterhy  adding 
vaseline  to  make  them  non -drying  on 
the  riljand  ;  if  it  is  found  that  thflj 
are  too  soft,  add  wax  also. 

Typewriter  Pad  Ink. — Dissolve  1 
part  aniline  black  (soluble  in  oils)  in 
6  or  8  parts  of  oil  of  cloves,  by  gentle 
heat.  App)ly,  while  wjiriu,  to  the  pad 
with  a  camel-hair  brunh.  Another 
ink  maj  he  made  by  grinding  in  a 
mortar,  or  a  mill,  1  part  gas  black  and 
5  parts  oil  of  cloven.  See  that  the 
pad  is  not  worn  beyond  satisfactory 


Moistening  Typewriter  Ribnndt. — 
Use  oil  of  cloves  alone  for  moistening 
dij  type-writer  pads,  ribands,  and 
rouera. 

Inl'iiuf    Typewriter    RSband»,  — 

Ribands  if  much  worn  are  not  \v<u  th 
re-inking,  as  the  ink  docn  nc»t  improve 
bad  texiure.    Clean  uiied  hljauds  by 


soaking  in  methylated  spirit.  If  a 
siiu^le  riband  is  to  be  done,  it  is  pos- 
silm  to  apply  tlie  ink  with  a  tooUi- 

brush,  while  the  riband  ia  boond  round 
a  sheet  of  tin,  or  a  l>ottle,  or  n  smooth 
piece  of  board,  it  is  then  gone  over 
with  the  back  of  a  knife,  or  the  edge 
of  a  blunt  one,  to  smooth  the  siir&ce 
and  equalise  the  coat.  If  re-inking  is 
to  he  done  regularly  make  a  Hniall 
apparatus  as  follows  :  Provide  a  small 
flat  bloek  of  wood  for  a  baae  and  fit 
on  this  two  uprights  a  h'ttle  wider 
apart  than  the  width  of  the  riband. 
In  each  upright  two  holes  are  bored 
to  take  the  Kpindles  or  pins  two 
small  wood  rollern.  Tliese  rollers  are 
easily  obtaine^l  with  holes  through 
them,  through  which  wire  pins  can  be 
pat.  The  rolleri  are  fitted  to  revolve 
nearly  touching,  but,  before  fitting, 
the  lower  roller  is  to  !«  covere<l  with 
flannel.  One  roller  must  have  its  pin 
extended  and  bent  to  form  a  handle, 
which,  when  turned,  will  cause  boUi 
rollers  to  revolve,  as  the  covering  of 
flannel  causes  the  rollers  to  touch  one 
another.  Beneath  the  lower  roller 
there  muat  be  room  to  slip  in  a  piece 
of  marble  or  metal  covered  thickly 
with  ink,  so  that  the  revolving  flannel- 
covere4l  roller  wiU  come  in  contact, 
pick  up,  and  become  Mtumted  wiUi 
ink.  The  riband  after  being  cleaned, 
is  ironed  out  flat,  then  run  through 
the  inking  device.  It  should  l^e  found 
properly  inked  at  one  trial,  but  may 
be  paiMd  through  t^^doe,  if  thou^t 
neccs^iiry.  Riltnnds  do  not  require 
inking  on  XnAh.  nideH. 

M&cellaneous  Inks. — luX*  for 
WrUing  on  MeMit  Surfaeet  mav  be 

made  as  follows  :  (a)  1  part  verdigris 
(acetate  of  copper),  1  part  wil-ammo- 
uiac,  I  part  soot,  10  parts  water  ;  stir 
well ;  write  with  a  quill.   (6)  1  gr. 

sulphate  of  copper  disnolved  in  20  gr. 
water  ;  add  2  drofw  hydrochloric  acid, 
and  enough  solution  of  gum-arabic  to 
make  the  ink  adhesive.  To  make  the 
writing  appear  at  once,  add  a  little 
pyn»gallic  acid.  Write  with  a  copper 
pen.  (r)  T)iri.s()lve  2  «»/,.  sliellac  in  1 
pint  alcohol,  filter  through  clialk,  and 
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mix  with  flncet  lunpbkck ;  fomw  » 

jet-black  luatreleH^  ink,  itiHoluble  in 
water,  (d)  Take  ^  lb.  of  nitric  ucid, 
and  1  uz.  muriatic  acid.  Mix  and 
■hake  wdl  together,  and  then  it  is 
ready  for  use.  Cover  tlie  place  you 
wish  to  mark  with  nielleil  beeswax  ; 
when  cold,  write  your  inacriptiou 
{dainly  in  the  wax  clear  to  the  metal 
with  a  sharp  imtruincnt.  Thenappily 
the  mixj^l  acids  witli  a  fmther,  care- 
fully filling  eiich  let  ior.  Let  it  remain 
1  to  10  hourti,  according  to  theappear- 
•noe  desired ;  then  wadi,  end  remove 
the  wax.  (r)  Make  a  satumU-d  solution 
of  Hulpluit<.'  of  copjK'r  in  gum- water. 
Write  with  a  quill  pen.  When  quite 
dry,  give  the  whela  a  ooet  of  white 
hM^  varnish,  the  IjiIn/U  Ixiing  Hlightfy 
warmed  before  apjilicntion.  (/)  Chlor- 
ide of  platinum,  ^  oz.  ;  soft  water^  1 
pint ;  to  he  kept  in  gleaeend  used  witii 
»  quUl  pen.  (ff)  Venligri^,  sal-ammo- 
niac, and  levigatcMl  lampblack,  of  each 
I  oz.  ;  common  vinegar,  ^  pint ;  mix 
thoroughly.  (/)  is  the  netter,  but 
rather  ezpennTe ;  but  will  do  lor  lino, 
iron,  or  steel. 

Ink  for  Writiu'j  on  Tin. — Dissolve  1 
part  of  copper  in  10  of  nitric  acid,  and 
add  to  the  M^ution  10  of  water. 
Cleanse  the  tin  with  diy  whiting,  and 
write  with  a  quill. 

Ink  for  Writing  on  Zinc. — Cleanse 
theeinmceof  theiinc  hyrublnng  with 
a  sponge  (Upped  In  dilute  hydrtx^hloric 
acid  and  fine  sand.  N«'\t  di'^-olvc 
1  oz.  4  dr.  each  of  crystallised  verdi- 
gris and  nl<ainmoBiae  in  1  pint  of 
warm  water,  filter  the  solution  after 
cooling,  and  preser\'e  it  in  well -closed 
bottles.  Pieces  of  zinc  written  on  with 
this  preparation  are  allowed  to  lie  in 
water  a  few  hours.  They  are  then  dried, 
and  used  without  being  varni.shed. 
The  writing  may  bo  executeil  with  a 
Steel  pen  or  a  quill,  the  first  being, 
however,  strongly  attacked  by  the 
iluid.  In  case  the  sine  appears  greasy, 
and  the  writing  ninn  fogcthcr,  cl«»n8e 
the  surface  with  a  rag  dimMxl  iu  chalk. 
TIus  ink  is  very  suitable  for  writuig 
lalxils. 

QoUi  «md  Silver  Inks  are  made  as 


follows :   (a)  24  leaves  gold,  f  os. 

bronze  gold,  30  drops  spirits  of  wine, 
30  gr.  honey,  4  dr.  gum-arabic,  4  oz. 
rain-water ;  rub  the  gold  with  the 
honey  and  gum,  and  havinp;  mixed  it 
with  the  water,  add  the  spirit.  (6)  1 
p\rt  gold,  3  ]x\rt»  w\uh  regia  ;  mix, 
and  evaporate  till  all  the  chlorine  is 
given  off;  cool,  and  mix  well  with 
ether  ;  thicken  with  naphtha  or  essen* 
tial  oiln.  (r)  The  metal  loaf  is  grcmnd 
with  honey  until  of  a  tine  powder  ;  it 
is  then  washed  to  remove  the  honey, 
and  the  powder  is  mixed  with  gum 
water  for  use.  (d)  For  gold  ink  it  is 
best  to  employ  genuine  goUl-lwif,  but 
owing  to  the  expense  this  is  Keldom 
used ;  sometimes  mosaic  gold  (sulphide 
of  tin),  or  iodide  of  lead,  in  employed, 
but  almost  always  Duteh  leaf.  Owing 
to  the  relatively  low  price  of  silver, 
genuiossflver-fool  is  used  for  sflver  ink ; 
false  silver-foil  is  seldom  used,  and  is 
not  so  good.  For  other  metallic  inks, 
commercial  bronze  powders  are  em- 
ployed. The  genuine  and  false  foils 
are  also  sold  in  a  finely-pulverised 
state  ;  they  arc  made  from  the  waste  of 
the  gold-ljealers  by  rubbing  it  in 
metallic  sieves  to  an  impalpablepowder. 
In  consequence  of  the  oeating  between 
gold-beater's  skin,  it  ha.^  particles  of 
grease  and  other  impurities  attached 
to  it,  which  must  be  removed  before  it 
can  be  used  for  ink.  For  this  purpoee 
the  whole  sheets,  or  tlie  commercial 
l)ronze  powder,  are  triturated  with  a 
little  honey  to  a  tliin  magma  on  a  glass 
or  porphyry  plate  with  a  MStle,  as 
carefully  as  possible,  ss  the  beauty  of 
the  ink  depends  esKentiJilly  on  this. 
The  tinely  rubbed  paste  is  mixed  into 
a  thin  glass  beaker,  boiled  for  a  long 
time  with  water  containing  a  little 
alkali,  frequently  stirred,  decanted, 
well  washed  with  hot  water,  and  dried 
at  a  gentle  heat.  By  boiling  this  pow- 
der with  water  containing  sulphorio, 
nitric,  or  hydrochloric  acid,  different 
shad' '.-<  can  Ik*  iriiixirte<l.  Next,  a  solu- 
tion uf  1  im  l  uf  white  gum-arabic  in 
4  {xurtsof  distilled  water  is  mixed  with 
1  part  of  p)tash  water  glass,  and  tritu* 
rated  with  the  requisite  quantity  of 
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purified  nMUUic  powder.  (}oId  ink 
will  \)eAT  more  liquid  thaji  Kilver  ink, 
since  gold  covers  much  Vjctler ;  on 
rough  paper  more  metal  id  uoceaiiary 
tliaa  on  naed  paper ;  on  light  paper, 
moro  than  on  (Urk,  to  make  the  colour 
of  the  ink  appcjir  e<jually  intense.  In 
general  1  port  of  foil  ia  enough  for  3  or 
4  parts  of  tbe  abovo  liquid.  In  pre- 
paring large  quantitiett  of  ink,  a  low 
porcelain  measure  is  used  for  transfer- 
rins it  to  the  small  glass  vessels  where 
It  u  to  be  kept,  end  it  must  be  con- 
tinually and  thorouc^y  stirred,  so  that 
it  will  always  keep  well  mixed.  It 
requires  frequent  stirring  also  when 
in  use.  It  is  beet  to  mix  Uie  dry 
powder  with  the  liquid  immediately 
Defore  using.  The  ink  can  be  used 
with  a  common  Hteel  jjcn,  and  flows 
very  well  when  writing  slowly,  but  it 
is  better  to  use  a  pencil.  The  use  of 
potash  water  gLvsH  is  of  much  import- 
ance. It  greatly  increases  the  metallic 
lustre  on  paper,  prevents  its  looking 
dead,  prateota  the  writing  from  being 
discolored  lOf  the  action  of  the  atmo- 
sphere, and  prevents  its  penetrating 
too  far  into  the  pores  of  the  paper, 
without  rendering  it  raj  viacid.  Al- 
though the  writing  of  itself  posso^Hcs 
a  hi^^h  muUllic  hi.stre,  it  may  Iks  in- 
creased by  gently  i>oliHhing  with  a 
polishing  stocl.  Inks  made  with 
mosaic  gold,  mosaic  silver,  iodide  of 
lead,  etc.,  are  notncsrljso  beautiful. 
(C.  H.  Viedt.) 

Inks  for  Writing  on  Glass,  (See  <iUo 
Bromiro.)— (a)  A  solution  of  hydro- 
flwnnc  acid  applied  to  glass  previously 
coate<l  with  wax,  and  tlie  wax  ncratched 
through  with  a  style.  (6)  '<i  parts 
barium  sulphate,  1  part  ammonium 
fluoride,  aiM  suffloieni  sulphuric  acid 
to  decompose  the  ammonium  fluoride, 
and  make  the  moisture  of  a  8emi-fluid 
consistence.  It  should  be  prepared  in 
a  Ic^kIcq  dish,  and  kept  in  a  gutta- 
perclui  or  leaden  bottle,  (c)  An  ink 
,for  writing  on  glans,  as  used  in  the 
labtHratory  of  the  ITniversity  of  Berue, 
consists  of  a  mixture  of  8  parts  d  » 
13  per  cent.  Holution  of  shellac  in 
alcohol  in  the  cold  with  5  parts  of  the 


same  strength  solution  of  borax  in  dis 

tilled  water.  Tlie  fwdutiona  Khould  be 
mixe<l  a  drop  at  a  tiuH',  ami  if  a  pre- 
cipitate forms,  the  mixture  may  be 
heated  until  dear.  Enough  meti^kn 
blue  should  be  added  to  colour  it  a 
deep  blue.  This  makes  one  of  the 
handiest  inks  for  laboratory  use,  for 
with  it  notes  can  be  made  on  i^lassware, 
sUdsi,  etc.,  which  dry  quickly  and 
remain.  Either  ;\  sharp- pfiitite<l  stick 
or  a  pen  can  be  used  to  apply  it.  It 
can  M  washed  off. 

Bumuhiruf  Ink. — I  oz.  shellac,  1  oa. 
borax,  sufficient  water.  Boil  to  the 
consistence  of  syrup,  ami  add  a  few 
drops  of  strong  ammonia  water.  A 
small  amount  of  soap  is  sometimee  also 
introduced.  Add  asutlicient  quantity 
of  this  to  the  ink  to  ol»tain  the  desire*! 
result.  lustead  of  the  above,  soap  is 
often  used  alone,  or  with  a  tnoe  of 
glycerine,  ammimia,  or  gum-arabic. 

Shoefinishrr}t\ — Make  a  strong  decoc- 
tion of  logwood,  preferably  in  soft 
water,  by  boiling;  then  add  green 
vitriol  at  the  rate  of  2  oz.  to  the  gal., 
with  J  o/.  each  bichromate  of  p<ita«h 
and  gum-arabic.  Powder  the  last  3 
ingredients,  and  even  the  logwood,  U 
you  like,  as  it  will  take  the  colour  out 
quicker  ;  or  you  can  use  the  prepared 
extract  of  logwtKKl  at  the  rate  of  1  oi. 
to  a  gal.  of  water. 

Booidnnders*  Ink. — A  very  good  red 
ink  may  Ije  mjwle  in  the  following 
nwnner  :  Infuse  \  lb.  of  Brazil-wood 
raspings  in  vinegar  for  2  or  3  days. 
Bou  the  infusion  gently  for  an  hour, 
and  filter  it  while  hot.  Put  it  again 
over  the  fire,  and  dissolve  in  it,  firnt, 
^  oz.  of  ffum-arabic,  and  afterwards  of 
alum  ana  white  sugar,  each  |  oa.  A 
little  alum  will  im[nt)ve  the  oolonr. 
The  blue  is  a  solution  of  indigo  or 
Prussian  blue. 

lAMiiinout.  —  Grind  carefully  to- 
gether luminous  caldum  sulphide  and 
very  thin  gum  water.  Writing  done 
I  with  thiH  must  Ik*  exix».sed  l>ri;i!;ht 
diiy-light  MiuAi  day  to  retain  its 
luminosity. 

Waterproof. — The  basis  of  this  is 
shellac.   BoU  4  os.  shellac  and  I  oa. 
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bona  in  86  OB.  of  wator,  thon  rtnin. 
Grind  coknn  tdth  this,  such  as 

Indinn  rod  or  verniiHonette,  indigo 
(for  blue),  etc.  For  small  quantities, 
the  colour  oaa  be  rubbed  in  inamortar. 
Theea  inks  can  be  need  for  drawing. 

For  tmtisparent  colours  uf»e  aniline 
dyes,  which  atlord  a  great  varietjf  and 
brilliant  tiiiU. 

in  warm  water  to  remove  salt,  if  the 
paper  has  been  immersed  in  nea-water, 
and  then  soak  in  a  weak  sulution  of 
gallic  add,  say  3  gr.  to  the  OS.  (6) 
Wash  in  clean  water,  and  soak  in  solu- 
tion  of  proto-Hulf>hate  of  iron,  10  gr. 
to  the  OS.  (c)  Apply  a  solution  of 
potMeium  fenwyamde  with  a  brash, 
when  the  writing  will  appear  in  1)1  ue, 
if  any  iron  in  left  of  the  oripnal  ink, 
(d)  In  onler  to  restore  fa«led  ink  all 
that  is  necessary  is  to  moisten  the 
paper  with  water,  and  brash  over  the 
writing  with  a  Bolution  of  sulphide  of 
ammonium.  The  ink  will  l»ecomu 
black  immedtatelv,  from  the  formation 
of  the  blaok  ■uiphide  of  iron.  Of 
course  this  means  of  restoration  is  not 
applicable  with  aniline  inks.  (*  Boston 
Jl.  Chem.*) 

Palled  Writing.  —  Ck>bert  baa 
found  that  if  writing  is  ever  so  csare- 
fully  scratcliod  nut,  there  are  Htill  left 
suflficient  tnucs  »)f  the  oxi<le  of  iron 
in  the  ink  to  become  visible  in  a  photo- 
gnphic  copy.  light  reflected  from 
paper  that  has  not  l)een  written  on 
acts  in  a  diftorcut  way  on  the  photo- 
graphic maLeriikid  from  that  reflected 
horn  pilaoes  which  have  been  once 
covered  with  ink.  Bf  this  means  the 
genuineness  or  otherwise  of  a  dcx^u- 
ment  can  always  be  ascertained. 
(Stummer's  '  Ingenieur.*) 

ltd-  Po^rdrr. — (")  Finely-powdered 
nut-galls  10  oz.,  Hulphide  of  zinc  (|)ow- 
dered)  2  oz.,  sulphate  of  ircm  (pow- 
dered) 4  OK.,  gum-arabic  (powdered)  1 
oz. ;  1  oz.  of  this  powder  when  finely 
sifted,  iwhlod  to  :il>ont  J  f)int  of  water 
and  well  Hh.ikcn,  will  form  a  goo<l  ink. 
(/>)  1  oz.  extract  of  logwood  (English), 
48  gr.  bichromate  of  potash,  86  oz. 
aystallised  osrbonate  soda  (powdered), 


2  dr.  gum-anJbio  (powderedX  V- 

powdered  indigo. 

Fitrgcrifg. — If  a  forger  lias  used  a 
<iitibrent  ink  to  that  used  by  the 
original  writer  of  the  document,  his 
error  can  be  made  manifest  in  the 
following  manner  :  Oet  9^-oz.  or  1-oa. 
vials,  and  till  sepirately  with  (1)  di- 
lute sulphuric  acid ;  (2)  couccutrated 
muriaUc  add ;  (8)  dilute  nitrio  aeid ; 
(4)  solution  of  sulphurous  acid  ;  (.*>)  so- 
lution of  caustic  soda  ;  (6)conrentnited 
solution  of  oxalic  acid  ;  (7)  solution  of 
chkiride  of  lime ;  (8)  solutioQ  of  tin 
crystals ;  (9)  solution  of  tetraoUoride 
of  tin.  Take  0  quill  pens,  cadi  one 
for  its  particular  reagent.    Now,  with 

I  a  rule,  draw  lines  crossing  original  and 
HUHpccted   portions ;  the  cufierenoa 

'  will  Mhow  itself  at  agknoe.  (*  Cham. 

I  Rev.') 

I  To  Render  Ink  Waterproof.—U  the 
;  ink  is  prepared  with  a  certmi  propor> 

tion  of  gelatine,  the  addition  of  a  little 
!  l>ichromate  of  pxitash,  followed  by  ex- 
posure to  sunlight,  has  been  recom- 
mended for  rendering  the  ink  so  in- 
soluble in  water  that  it  wiU  not  ran 
or  spread,  when  water-colourvi  are  used 
for  shading  the  aides  of  the  lines. 

Ink  Bmter.'^A  good  ink  enumr  is 
thus  made :  Take  1  lb.  chloride  of 
lime,  thoroughly  pulveriKe<l,  an<l  4  (]t. 
soft  water.  The  alxne  munt  be 
thoroughly  shaken  when  first  put 
together.  It  is  nxiuired  to  stand 
24  hours  to  diK«<jlvo  the  chloride  of 
I  lime  ;  then  utmin  through  a  cotton 
cloth,  after  which  add  a  teaspoouful 
of  aoetk}  add  to  eveiy  ounce  of  the 
chloride  of  lime  water.  The  eraser  is 
used  by  reversing  the  penholder  into 
the  fluid,  and  applymg  it,  without 
nibbing,  to  tlie  word,  figure,  or  blot 
required  to  be  erased.  Wlien  the  ink 
haH  disappearerl,  iilisorb  the  fluid  with 
a  blotter,  and  the  paper  is  immediately 
ready  to  write  upon  again.  Chloride 
of  lime  hss  before  been  used  with  adds 
for  the  purpf>8c  ;v8  aliovc  propo8«>d  ; 
but  in  all  previous  pn>c-eHj<es  the 
chloride  of  lime  has  been  mixed  with 
acids  that  bum  and  destroy  the 
paper. 
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Aetim  of  MmMug  AgenU  umm 
WriHt^  Ink.—lt  u  weU  known  (bat 

ordinary  writing   in  eaMily  removed, 
when  it  in  acted  upuu  by  bleaching  1 
agents.    Advantage  is  taken  of  (hk  | 
fact  by  uiim;rupuIou8  p«  r^ouH  denroua 
of  altering  dfx^uiiieiitH,  che*|ues,  and 
banknotes    for    improper    purposos.  j 
Hence  the  number  of  fugitive  inks 
and  nippoaed  untamperable  papan  in  | 
use  to  meet  thiH  difficulty. 

A  curiouf*  and  inttTt'sting  cjw^e  of 
BUppoiicd  fruud  uame  under  the  notice 
of  Uie  writer  in  the  form  of  a  docu-  I 
ment  whicli  was  written  upon  the  fly-  ; 
leaf  or  second  |)iH?«^  of  a  Khect  of  legal 
paper,  the  mai^gin  of  the  first  page 
oontaining  the  atami>,  date,  and  water- 
mark of  a  will,  purporting  to  liave  , 
been  written  alx)ut  20  years  a^o.  The 
document  or  will  was  thus  written 
upon  pi^>er  bearing,  both  on  stamp  j 
and  in  watermaric,  a  date  which  gave  I 
it  the  semblance  of  age.    The  appear- 
ance (vf  iho  d<x;ument  gave  rit>e  to  sus- 
piciuu,  and  I  was  asked  if  it  was  pos-  ; 
tible  to  tell  the  age  of  the  writing,  | 
and  if  the  writing  liad  been  executed 
at  one  and  the  same  time,  and  il  so 
at  what  time.  j 

This  waa^  of  coarse,  impossible,  as  I  j 
was  not  allowed  to  treat  the  dtx^unient 
itself,     I  had,  therefore,  to  inuko  ex-  ' 
periments  upon  writings,  the  dates  of 
which  I  knew. 

I  selected  writing  1  day,  6  months, 
12  months,  2  years,  6  yeiir.-^,  1 4  years, 
and  22  years  old,  and  exposed  these  > 
writings  to  the  action  of  a  very  dilute  | 
stdutfon  of  ordinary  bleaching  powder  i 
in  Walter.  The  specific  gravity  was 
alxiiit  1  •  001.  In  6  minutes  the  newly 
written  matter  had  ilisappeared  ;  in 
9-12  minutes  the  writing  of  6  months 
ago  had  disappeared  ;  in  20  minutes 
the  writing  of  2  yejirH  hacl  |>artly  di.s- 
appeared ;  in  a  like  time,  the  writing 
<»  6  yean  ago  was  not  greatly  allboted  ; 
14  years  ago  very  slightly  ;  and  22 
years  Irnrdly  atre<;ted  at  all  (iiulee«l,  old 
writing  seemn  lumlly  atrectod  by  Huch 
a  weak  solution,  even  after  hours'  ex- 
poHuro). 

Peroxide  of  hydrogen  acts  more 


slowly  but  gives  more  definite  rssolts. 
Other  reagents  give  effects  which  help 

(although  sometimes  in  a  contrary 
manner  to  that  I  have  indicated)  to 
establish  the  fiMt  that  orainsiywritiiMr 

ink,  which  is  a  compound  of  gallic  and 
tannic  acids  with  proto-salts  of  iron, 
becomes  more  stable  (presumably  by 
oxidation),  and  consequently  is  less  or 
mors  eflketed  by  chemicals  whioh  sot 
upon  the  organic  colotm'ng  matter  of 
the  ink.  There  are  gre»it  varietiet*  of 
writing  inks,  clux>mium  and  vamMiium 
salts  beti^  sometimes  substituted  for 
the  iron  salts.  There  are  also  black 
and  coloureil  inks  prepare<l  from  coal- 
tar  dves  }  but  thinking  it  highly  im- 
probiUe  that  any  documents  mteoded 
for  preservation  would  be  executed  in 
such  evanescent  inks,  I  di«l  not  investi- 
gate their  behaviour  imdcr  such  treat- 
ment. When  ink  is  thus  bleached  or 
apparently  removed,  most  of  the  iron 
contained  in  the  compound  remains 
mortlanteil  with  the  tibre-s  of  the 
paper  ;  consequently,  writing  so  tam- 
pered with,  or  dealt  with,  can  be  re- 
stored by  the  application  of  gallic  or 
tiinnic  acid.  The  writing  is  thus  re- 
produced almost  in  its  erigiual  depth 
of  colour.  It  is  deUsateworiL  (especially 
in  the  civil  logri  tmpeot  of  the  case  to 
which  I  have  referred)  to  determine  in 
a  reliable  manner  the  age  of  any  par- 
ticular writing,  and  it  is  neoessaiy  that 
the  following  precautions  be  oarsfnlly 
observed  : — 

1 .  The  inks  munt  be  those  known  as 
ordinary  writing  inks,  prepared  from 
iron  and  chromium  salts  and  ^lUs. 

2.  Writing  dried  by  means  of  blot- 
ting paper  is  naturally  more  easily 
removed  than  writing  which  is  allowed 
to  dry  on  the  surface  of  the  paper ; 
and  U^t  writing  is  smnewhat  mora 
c!i.sily  removed  than  oosrse  and  heavj 
writing. 

8.  Tlie  bleaching  solution  must  be 

exceedingly  dilute,  otherwise  the  ac- 
tion is  HO  nipidand  p<jwerful  that  l)oth 
old  and  new  writings  are  removed 
almost  simultaneously. 

4.  The  action  must  be  carefully 
watched,  so  as  not  to  be  too  loqg  oon* 
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tinued.  Lastly,  verj-  old  writing  which 
hM  baooBM  brown  by  age,  although  it 
resUts  tbo  actioo  of  wmk  ■olntknui  of 

bleaching  powder  and  peroxide  of 
hydrogen,  will  show  aigus  uf  giving 
way  almoet  instantly  when  acted  upon 
by  dilute  nitrio,  hydroohlodo,  mod 
oLdic  acids. 

Although  I  liave  only  nuule  une  of  a 
well-known  prucetM  and  matcnals  to 
obtain  the  results  I  have  indiMted, 
still  I  think  such  a  simple  meanj)  of 
detection  tuny  >u  t  ax  a  chock  to  fraudri 
which  at  V  Uxouuug  only  too  commou. 


Ivory. 

(See  aUo  Celloloid,  Bboniti,  no.) 

Bleacliiiig:  Ivory.— (1)  Irary 
that  lias  become  yellow  V)y  expmsure 
cnn  Ikj  whiteneil  by  wiv^hiriL^  in  a  boIu- 
tiou  compoBCtl  of  1  oz.  nitric  acid,  and 
10  oz.  soft  water  ;  apply  with  a  rough 
brush ;  deanse  thorr)ughly  in  cleui 

1  water  ;  (2)  or  by  rubbing  the  ivory 
with  tine  pumice  and  water,  an<l  while 
damp  expottiug  it  to  the  8un  under  a 
glass  Tossel.  (9)  Ptewdde  of  hydrogen 
hi  used  in  Sheffield  to  bleach  the  in* 
ferior  ivory  for  knife  handles.  The 
mode  of  procedure  is  as  follows : 
Place,  say,  2  qt.  cS  the  liquid  in  • 
stone  pot,  adding  A  oz.  licjuor  animon. 
fort.,  immerse  the  liaudle,  and  put 
over  a  common  shop  stove  for  24 
to  36  hours ;  the  hMidles  are  then 
taken  out  and  gradually  dric<l  in  the 
air,  Tiot  t<K)(piickly,  or  they  would  Kplit, 
The  deep  colour  of  theivory  in  removed, 
aud  a  beautiful  pearly  white  results 
when  polished.  ToeiToiyiBprevlottity 
trefttcfl  with  a  yolntion  of  common 
8o<lft,  to  get  rid  of  greiu<y  matter,  and 
opeu  the  pores.  (4)  Take  2  hand- 
fttla  of  lime,  shke  It  by  sprinkling  it 
with  water  ;  then  add  3  pints  of  water, 
and  Htir  the  whole  togetlier  ;  let  it 
settle  10  minutes,  aud  |>our  the  water 
into  a  pan  for  your  })ur(x>se.  Tbm 
take  your  ivory  and  steep  it  in  the 
lime-water  for  21  h<»urs,  after  which, 
boil  it  in  a  strong  alum-water  for 
1  hour,  and  dry  it  in  the  air.  (5)  Slake 
some  lime  in  water  ;  put  your  inxj  in 
that  water,  after  lieitii^  dt^'unte<l  from 
the  groundn,  and  Itoil  it  till  it  l<K)k8 
quite  white.  To  polijih  it  afterwiuxls, 
set  it  in  the  turner's  wheel ;  and,  after 
having  worke<l,  take  runheM  and  pumice 
stone**,  .tul)tile|x)wder,  with  water,  and 
rub  it  till  it  looks  {Mirfcctly  smooth. 
Kezt  to  that,  heat  it  by  turning  it 
against  a  piece  of  linen  or  ^heepsidn 
lontlier  :  and,  whejj  hot.  ruli  it  <»vor 
with  a  little  wliiting  diluted  iu  oil  of 
olive ;  then,  with  a  little  diy  whit' 

.  ing  alone ;  finally  with  a  piece  of  soft 
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white  ng.  Whrnall  tUikparfoniied 
an  (lirectad,  tlw  iforj  will  look  very 

white. 

deansinff  Ivory.  To  Rcmovt 
AoHM  finm  Ivory  Knife  BimdU$, — 
Put  aome  hydrogen  pennide  in  an 

earthenware  jar,  ju!<t  deep  enough  to 
cover  the  knife  haudlea.  immerse  the 
liMidlM  and  lot  thorn  itaj  •  time  (it 

was  be  three'or  four  hours),  then  diy, 
•no  expose  the  ivory  to  Bunlight. 

To  Renioifc  Orecue  Stains  from  Ivory. 
Soak  in  best  turpentine  for  24  houra, 
then  rub  off  with  whiting.  This  has 
a  cleaiit^tng  «n<l  bleaching  offpct.  Tlie 
turpentine  niuj^t  not  liciilldwed  tofloak 
into  juintit  uf  knife  haudluH. 

To  deante  ivory  Omammti.'—TbiBOo 
are  very  quickly  cleaned  by  brushing 
them  with  n  new,  not  very  sharp, 
tooth-bruDh  to  which  little  soap  is 
sivon  ;  then  riue  the  onuuneoto  in 
lukewarm  water.  Next  dry  and  brush 
a  little  an<l  continue  brushing  until 
the  lustre  reappoirs,  which  can  be  in- 
ereaaed  by  pouring  a  little  alcohol  upon 
the  brush  and  applying  it  to  the  trinaet. 
Should  thin  havel»ec^me  j'ellow,  dry  it 
in  a  gentle  heat,  and  it  will  appear  as  if 
new. 

deanoinff  Ivory  and  Bone. — Th» 

CimttorH  of  the  Anatomical  Muf*eura  of 
the  Jardin  dcs  Plaiit^n,  in  l*rtri.s,  have 
found  that  spirits  of  turpentine  is  very 
offioaoiouB  in  remoripg  the  dinffreoaUo 
odour  and  fatty  emanations  of  bones  or 
ivory,  while  it  leaves  them  beauti- 
fully bleached.  The  articles  should 
be  exposed  in  the  fluid  for  8  or  4 
days  in  the  sun,  or  a  little  longer  if  in 
the  shade.  They  should  rest  upon 
strips  of  zinc,  so  as  t<»  l>e  a  fraction  of 
an  inch  above  the  bottom  of  the  glass 
voaael  employed.  The  turpentine  acts 
as  an  oxidising  agent,  and  the  pnxlut  t 
of  the  conihu^tion  is  an  acid  liquor 
which  siubi  to  the  bottom,  and  strongly 
attacks  the  ivory  if  allowed  to  touch  it. 
(2)  Make  a  thick  puddle  of  common 
whiting  in  a  saucer.  HruHh  well  out 
with  plenty  of  clean  water.  Dry  gently 
near  the  ffa«.  Finish  with  a  clean  dry 
lianl  l)rush,  adding  one  or  two  drops 
{fxoi  mure)  of  sweet  oiL    (3)  Mix  about 


a  taUoipoopftd  of  oialio  acid  in  |  pint 

of  boilii^  water.  Wet  the  ivory  over 
first  with  water, then  wit  h  a  tooth-brush 
apply  the  acid,  doing  one  side  at  a 
tone,  and  rinsing  ;  finally  drying  it  in 
a  cloth  before  the  fire,  but  not  too 
close.  (4)  Take  a  piece  of  fresh  lime, 
slake  it  by  sprinkling  it  with  water, 
then  mix  into  a  paste,  which  apply  \rr 
means  of  a  soft  brush,  brushing  well 
into  the  interstices  of  the  i-arving  ; 
next,  set  by  in  a  warm  place  till  per- 
fectly dry,  after  which  take  another 
soft  brushand  remove  the  lime.  Should 
it  still  remain  discolore<l,  repeat  tho 
process,  hut  V>e  cs^reful  neither  to  make 
it  too  wet  nor  too  hot  in  drying  off,  or 
probably  the  artide  m^t  come  to 
pieces,  being  most  likely  glued  or  ce- 
mented together.  If  it  would  stand 
steeping  in  lime-water  for  24  hours,  and 
aftorwarda  boiling  in  atrong  alum  lor 
about  an  hour,  and  then  dried,  it  would 
turn  out  white  and  clean.  RuV>bing 
with  oxide  of  tin  (putty  powder)  and  a 
chamois  leather,  will  restoroafine  g^om 
afterwards.  (5)  Well  clean  with  apuita 
*  of  wine,  then  mix  some  whiting  with  a 
httle  of  the  spirits,  to  form  a  paste,  and 
well  Wush  witli  it.  It  is  best  to  use  a 
rubber  of  soft  leather  where  there  ara 
no  delicate  points  ;  j)ut  a  Httle  soap 
on  the  Iciither,  and  dip  into  the  |ia.'*te, 
and  rub  the  ivory  till  you  get  a  bril- 
liant poliah,  flniah  off  with  a  litUo  dry 
whiting  ;  the  leather  should  be  at- 
tache<i  to  a  flat  wood  surface,  and  mb 
briskly.  {6)  When  ivory  omamcuitd 
get  yeUow  or  dnaky-loolring,  wadi 
them  well  in  soap  and  water,  with  a 
small  brusli  to  rlean  the  carvings,  and 
place  them  while  wet  in  full  sunshine  ; 
wet  them  two  or  three  timea  a  day  for 
several  days  with  aoapjf  water,  attU 
keeping  them  in  the  sun  ;  then  wa-^h 
themagain,  and  they  will  bel>eautilully 
white.  To  bleach  ivoiy,  immerse  it 
for  a  abort  time  in  water  containing 
a  httle  HulphurouB  aoid,  dikrido  of 
lime,  or  chlorine. 

To  Make  Flexible. — Immerae 
the  ivoiy  in  a  aolution  of  pure  phoiK 
phoric  acid,  sp.  gr.  1  '13,  imtil  it  par* 
tially  loaas  it«  opacity ;  than  waah  in 
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eoild  toH  water,  and  dry.    This  renders 

ivory  very  flexible,  but  it  regiiins  its 
iiardueisH  if  long  exiKwed  to  dry  air. 
Its  pliability  may,  however,  be  restored 
by  immersion  in  hot  water. 

To|  Soften  Ivory.  —  Tn  3  oz. 
spirita  of  nitre,  and  16  oz,  of  spring 
water,  mixed  together,  put  your  ivoir 
to  soak,  and  in  three  or  four  days  it  inU 
obey  your  fingers. 

Mountillff. — The  ivory  should  be 
fastened  at  the  four  comers  to  a  piece 
of  cardboard  for  the  oonvmienoe  of 
painting  on  ;  the  back  of  the  ITOiy 
ahouM  be  kept  perfectly  clean,  as  any 
application  of  gum  or  glue  to  itH  nurfivce 
destroys  the  tiansporent  quality  utxjn 
which  its  usefuhiesfl  depends.  After 
the  surface  to  l)e  painted  on  is  projxjrly 
cleaned,  it  should  on  no  account  be 
touched  with  the  fuigeru,  as  the  em- 
ployment of  oz-gall  to  remove  greasi- 
ness  must  be  scrupulously  avoided. 
An  ivory  palette  is  adapted  for 
miniature  painting,  because  the  tints 
api)ear  on  it  the  nma  as  when  worised 
on  the  miniatmre,  a  matter  of  ooosider- 
able  importance. 

Preparing  for  a  Miniature 
Pftinwg.—It  is  nsual  to  psmt 
mildatures  upon  ivoty  which  is  sold 
prepared  for  the  purpose  by  the  sirtint'H 
oolourman,  after  being  subjected  to  a 
hleaching  prooess  by  Doiling,  or  expo- 
•nre  to  the  rays  of  the  san ;  but  the 
bleaching  can  be  more  exjxMlitiously 
performetl  by  placing  the  ivory  before 
a  good  fire,  which  will  dispel  tlie  wavy 
fines,  if  they  are  not  very  strongly 
marked,  that  frequently  destroy  the 
requisite  uniformity  of  surface.  Ivory 
of  tlie  best  quality  has  but  few  of 
these  wavy  finea,  bnt  it  is  frequently 
expedient  to  employ  that  cf  mferior 
quality. 

To  Detect  Defects. — By  holding 
the  ivory  up  to  the  light,  it  will  be 
seen  whether  there  are  any  specks  or 
holes  in  it ;  if  any  exist,  they  will  ]x> 
fatal  to  the  success  of  the  pointing. 
It  is  often  necessary  to  remove  the 
defect 8  found  in  the  ivory  in  the  state 
in  which  it  is  sold.  To  remove  the 
marks  of  the  saw,  scrape  the  aur&bce 


equaUy  in  eveiy  direction  with 
env<er,  or  an  old  razor  with  a  fine  edge, 
by  which  the  marks  of  the  saw  are 
removed ;  then,  with  a  piece  of  fine 
oork,  or  a  roll  of  paper  dipped  in  finely 
pulveriseil  and  Biftetl  pumice,  ortrijx)li 
powder  and  water,  rub  the  ivory  with 
a  circular  motion  in  every  direction, 
until  the  Bur&Mse  presents  one  umfbrm 
tint,  but  it  must  not  appear  polished  ; 
finish  with  a  stump  and  a  little  cuttle- 
fish  powder  carefully  sifted ;  then,  with 
a  iMge  camel-hair  penoQ  and  water, 
wash  the  surface  of  the  ivory,  and  it 
will  be  rea<ly  to  receive  the  colours. 
To  render  the  ivory  ^»erfectly  flat, 
plaice  it  between  two  pieces  of  white 
paper,  and  subject  it  to  [aessuie  hy 
phicing  a  weight  upon  it. 

Staining  Ivory  (and  Bone). — 
Red  Ivory,  (1)  Steep  in  sood  red  writ- 
ing ink,  if  not  intended  to  be  after^ 
wards  used  in  water,  or  to  be  washed. 

(2)  Tliifl  red,  if  to  l)e  used  on  an 
article  liable  to  contact  with  water, 
needs  to  be  applied  upon  a  mordant, 
or  fixer,  made  as  follows :  aqua  fortis, 
2  oz.;  sal-ammoniac.  }  oz.;  mix;  then 
add  tin,  in  powder,  ^  oz.;  water  1  oz. 
When  ail  are  dissolved,  steep  the  ivory 
or  bone  articles  in  the  hquor,  and 
allow  them  to  dry,  Afterwards  ImjU 
Brazil-wood,  }  lb.;  water,  1  gul.;  and 
again  steep  your  articles  in  it  when  at 
boiling  heat. 

Scarlet  for  Ivory  or  ^onr.— Proceed 
a«  in  the  red,  but  use  Bolution  of  lac 
dye  instead  of  Bra^ii-wood. 

Tdlow  fur  Ivwry  or  Bone,— {I)  For 
twenty*fonr  hours  soak  your  articles 
in  a  bath  of  strong  chromate  of  potash 
and  follow  that  by  doing  the  same  in 
one  of  acetate  of  lead.  (2)  Steep  in  a 
Ijath  oi  nhro-hydrochlorate  of  tin  for 
two  hours,  and  afterwards  Ixjil  in  a 
decoction  of  fustic  chips.  (3)  Alum, 
1  lb.;  water,  ^  gal.  Boil  the  ivory, 
etc.,  in  this  wii^h  for  luilf  an  hour,  and 
hivve  ready  the  mixture  nuule  as  under: 
water,  1  gal. ;  turmeric,  ^  lb. ;  pearlash 
1  lb.  Boil  these,  and  on  taking  your 
artideB  from  the  first  alum  wash, 
plunge  them  in  the  turmeric  one,  and 
boil  lor  half  an  hour.   After  that 
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agaiu  boil  iu  the  alum  wash  to  fix  the 
oolour. 

Vi'fJrf  for  Ivmff  or  Bone* — ^Tin  (iii 
powder),  J  oz. ;  sal-ammoniac,  }  08. ; 
nitric  acid,  2  oz.;  water,  1  02.  Dit- 
■olve  aU  oomplotely,  aiul  then  steep 
your  ivory  or  bone  in  the  liquor,  taking 
caro  not  to  let  it  t*mch  vour  liandn,  or 
it  will  produce  painful  sorea  and  dis- 
coloration. AImo  avoid  breathing  the 
gM  evolved  from  the  liquor.  After 
dipi)inK  >n  the  alK)vo,  steep  the  ertioles 
in  a  decoction  of  logwood. 

Bhick  for  Ivory  or  Bone. — (1)  Water, 
I  sal.  ;  logwood,  1  lb. ;  ecetateol  iron, 
I  lb.  Soak  the  articles  in  this  until 
the  colour  penetrates  deeply  by  boiliug 
in.  (2)  Disaolve  lunar  caustic  (nitrate 
of  rflver)  in  water  to  a  strong  solution, 
and  steep  your  articles  in  the  solution 
for  four  or  five  hourn,  and  afterwards 
develop  the  colour  by  exposing  to  the 
sunlight.  A  pair  of  wooden  tongs 
should  be  used  to  lift  the  articles  out 
of  tlie  dye  vat  or  hvth,  as  the  solution 
is  injurious  to  the  hands. 

Oreen  for   Ivory   or  Bone.  —  (1) 
Vinegar,  1  qt.  ;  verdigris,  1  oz.  Dis- 
solve together,  and  then   Ixiil  your 
articles  in  it  until  of  the  de^iiml  hue. 
The  vessel  in  which  the  operation  is  | 
nnde  must  not  afterwaids  be  used  | 
for  any  household  purpose,  for  the  j 
dye  i><  highly  poisonous,  and  liable  to  j 
penetrate  any  vessel  iu  which  it  has  : 
been  made  or  put. 

J/br  Bone.^(2)  Sulphate  of  indigo, 

m.  ;  |M>ta.s]i,  ^  oz.  ;  water,  J  ^^al. 
lioil  and  steep  the  articles  in  the  liot 
liquor,  and  afterwards  dip  into  a  solu- 
tion of  nitro-sulphate  of  tin,  and  follow 
that  by  one  of  a  decoction  of  fufitic. 

Blue  for  Ivory  or  Hour. — (1)  Boil 
together  sulphate  of  iudigo,  h  oz.  ; 
potash,  ^  OS. ;  water,  2  qt. ;  and  steep 
the  goods  in  the  decoction  until  of  a 
deep  blue.  (2)  SulpJiate  of  copper, 
1  lb.  ;  water,  2  qt.  Boil  together  and 
steep  your  artioles  in  the  uquor  in  a 
boiling  heat. 

Oilding  Ivory. — (1)  Ivon,'  is  not 
so  easy  to  gild  as  articles  made  of  wood  : 
wood,  being  porous,  retains  %  portion 
ef  the  gold  aiie ;  yet,  on  the  other 


liand,  bone  or  ivor}'  may  be  so  gilt 
that  it  shaU  resemble  gold.  Free  the 
ivory  6xmi  dirt  or  i^i case  ;  when  quite 
dry,  give  the  article  a  thin  coat  of 
gold  size  laid  ou  evenly  with  a  fine 
hair  brush  ;  lay  aside  until  est,  which 
mav  be  known  by  feeling  whether 
tacky  to  the  fiiip;er.  The  gold  size 
should  be  just  the  Ica^t  warm  ;  the 
article  may,  with  advantage, be Mrarmed 
before  apphring  the  gold  siae ;  great 
CJ\re  nnist  r>e  used  to  keep  the  dust 
from  the  urticle  until  la^ilt  and  quite 
diy.  Cut  the  gold  leaf  iu  suitably 
sind  pieoes,  and  apply  with  the  tip ; 
the  gold  leaf  may  then  be  pressed  into 
shape  with  a  piece  of  white  wool. 
Should  any  part  appear  nut  gilt,  apply 
a  dab  of jrold  aiae,  then  a  piece  of  gold 
leaf,  nlien  quite  diy,  it  may  be 
bumishe<l  with  an  ivory  paper-knife, 
or  even  a  glass  penholder,  always  in- 
serting a  piece  of  tissue  paper  between 
the  burnishing  tool  and  the  gold  leaf. 
(2)  Immerse  it  in  a  solution  of  nitro- 
murii»te  of  gold,  and  then  exjKise  it  to 
hydrogen  gas  while  damp.  Wash  it 
afterwards  in  dean  water. 

To  Silver  Ivor(r. — Pound  asmaU 
piece  of  nitrate  of  silver  in  a  mortar, 
mid  soft  water  to  it,  mix  them  well 
together,  and  keep  in  a  phial  for  use. 
When  you  wish  to  silver  any  article, 
immerse  it  in  tliis  solution,  let  it  re- 
main till  it  turns  of  a  deep  yellow  ; 
then  plsoe  it  in  dear  water,  and  expoee 
it  to  the  rays  of  the  sun.  If  you  widi 
to  depict  a  figure,  name,  or  cipher,  on 
your  ivory,  dip  a  cainers  liair  pencil 
in  the  solution,  and  draw  the  subject 
on  the  ivoiy.  After  it  has  turned  a 
deep  yellow,  v:n.A\  it  well  with  water, 
and  place  it  in  the  sunshine.  »x:cjii«ion- 
ally  wetting  it  with  pure  water.  Iu  a 
short  time  it  will  tuni  of  »  deep  blook 
colour,  which,  if  well  rubbed,  wiU 
clmnge  to  a  brilliant  silver. 

Etching  Fluid  for  Ivoiy. — ^T^e 
dilute  sulpliurie  add,  dflute  mtiriwtic 
acid,  equal  parts  :  mix.  For  etching 
varnish  take  white  wax,  2  parta  ;  teait 
of  mastic,  2  parte  :  mix. 

Cement  mr  Ivoiy.—The  Ameri- 
can or  Diamond  cement  unitea  pieoes 
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of  ivory  with  great  firiune««,  but  where 
a  wliito  ceiiieiit  <»f  nearly  the  Haine 
colour  iw  ivory  in  required,  the  follow- 
ing modilloftttou  wfll  be  f oond  vmiai : 
(1)  Dissolve  1  part  of  isinglaaB  and  2 
of  white  glue  in  30  of  water ;  strain 
and  evaporate  to  6  partSi  then  add  ^ 
part  of  gum  mastio,  dttMhed  in  f 
part  of  alcohol,  and  add  1  part  of  line 
whito.  When  required  for  use,  warm 
and  dhake  well.  The  broken  edges  to 
be  joined  must  also  be  warmed. 

Artificial  Ivory. — Make  a  paste 
of  isinglass  and  brandy  with  finely 
ground  egg-fthell.  While  warm  pour 
the  paste  into  an  oiled  mould,  and  j 
when  sdt  the  nubetance  will  oloeely 
resemble  ivorj'.  It  may  be  tinted, 
while  in  the  ooodition  of  pMte,  as 
deeired. 


Japans  and  Japanning. 

(See  alto  Enamelling,  Lacqubhino, 
PAom,  and  Papisb  MAoni.) 

The  subject  of  Japans  and  Ja^muning 
deals  wholly  with  the  application  of 
blaok  or  coloured  Tarnish  imuta  to  tlie 
surfaces  of  metal  or  wo<hI  by  tlic  aid 
of  heat,  this  prtx;c88  necessitating  the 
use  of  a  japanning  oven.  ArtitMs  so 
treated  are  said  to  be  "stoved,"  the 
process  commonly  beint;  siK)ken  of  as 
'*  stoving. "  When  a  suiUibly  varnished 
surface  is  heated  for  some  time  to  a 
temperature  of  250°  to  300®  F.,  it  is 
found  that  tlie  whole  of  the  solvent  or 
vehicle  of  the  gums  or  resins  of  the 
varnisli  is  soon  driven  otf,  and  the 
^^my  residue  becomes  semi«liqiiefied, 
m  which  state  it  mlapts  itself  to  all  in- 
equalities. Wlien  the  cmting  liocoraes 
thick  enough,  it  presents  a  flossy  sur- 
fMse  which  It  retams  on  ooohiig.  This 
process  of  drying  out  and  fusion  secures 
a  firm  contact  of  the  gums  and  resins 
to  the  surface  of  the  substance  so 
trsated,  and  greatly  increases  the  den- 
sity of  the  coating,  and  this  enables  it 
to  renint  weAr  and  retain  its  ^oss 
satisfactorily. 

The  heat  of  a  japanning  oven  varies 
from  250°  to  P.,  a  tempsmtnre 
of  about  SOO^F.  being  tlie  most  usual  for 
iron  gotxls.  As  will  Iwiraetl  jajwns 
vary  in  the  heat  required  for  best  re- 
suits.  If  the  japan  is  purchased,  the 
makers  will  state  the  heat  it  requires, 
while  thia  can  V»e  soon  learned  with 
shop-made  material.  On  this  account 
it  is  best  to  use  one  make  or  brand  of 
japan,  and  make  no  changes  sitsr  the 
most  suitable  kind  is  found. 

A  jajianuer's  oven  may  Ije  a  fair  sized 
room,  or  it  may  be  as  small  as  a  cup- 
board. In  the  former  case  it  is  slmost 
alwayH  brick-V)uilt  (with  iron  (hwrs), 
wliilc  the  latter  is  more  often  of  ahect- 
iron.  If  the  oven  is  to  have  continuous 
use,  sn  iron  oven  is  best  made  with 
double  walls  to  prevent  \v:i>l(>  of  heat 
by  nwliation,  and  if  the  double  walla 
having  a  packing  of  silicate  cuttuu  (slag 
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wool)b«iweMi  them  the  results  will  be 
aH  oc:c>notniG«l  M  an  obtained  with  m 

brick 

Tliu  huatiug  of  the  uvcu  ia  done  b^ 
floalorgu.  GMiimfaablyMeooiioini- 

cal  as  ooal  for  ■mall  work  and  irregular 
demanda,  and  it  pohmc-h^oh  the  advan- 
tage of  being  very  preci^^e  in  results, 
OHM  ths  bnrnen  an  uruperly  regu- 
lated. It  IB  alao  poaBDie  to  dnpenae 
with  a  chimiipy  in  many  caseH.  For 
large  purixMen  aud  a  ooutiuuouiily 
heated  oven  the  ooal  Are  ooata  leaat  and 
U  aluKMt  invariably  ut<ed. 

In  building  n  brick  oven  the  funwce 
is  arniii^fHl  to  come  eus  near  the  centre 
an  |K>tiMible,  and  one  or  more  flues  ymeH 
from  thia  under  the  floor  and  up  the 
Bide  walls.  It  is  the  heating  of  the 
floor,  which  is  composed  of  mettU 
plates,  tliat  is  relied  on  to  give  the 
requirad  temperature,  but  It  w  requi- 
site to  liave  a  brick  arch  or  heavy  cast 
plate  iK'nentli  the  floor,  just  over  the 
Are  box,  otherwise  the  floor  might  get 
nd  hot  at  thii  point.  The  red  heat 
might  not  prove  a  fault,  but  it  would 
make  it  nevt  to  imjKj.sHiMc  to  walk  in  j 
and  out  the  oven,  as  the  japanner  has 
to  do  in  ovens  of  any  size. 

To  show  what  a  simple  Udng  a  japan- 
ning oven  is,  tho  writ+T  *iw  one  (doing 
very  g«M>il  bfHl.-tt«':vl  work  in  ii  t^'iiijH)- 
niry  fitctory),  wliich  couHistcil  of  a  very 
large  i-in.  plate  wrought-iron,  water 
ciatem  (purchaaed  second-hand)  placed 
on  its  wide  over  a  furtjace  made  in  a 
small  pit.  A  pair  of  doors  were  fitted 
to  the  open  aide  (which  had  been  the 
top)  and  the  whole  was  gnrrounded  by 
rough  brickwork.  Fluea  were  arranged 
under  and  terminated  in  a  chimney. 
In  thii  caae  the  floor  often  became  of 
a  low  n^l  hcjit,  but  a  piece  of  metal 
gmting  luitl  on  the  floor  admitte<l  of 
the  man  Hti-pping  to  and  fro,  and  the 
work  turned  out  was  as  good  as  was 
required.  It  may  be  added  that  the 
hojit  wiiH  obtiiined  wholly  by  the  con- 
sumption of  refuKO  friiin  w<m><1-  ' 
working  machines  used  iu  making  mat- 
traas  framea. 

In  making  a  small  oven  or  stove, 
wholly  of  metal  and  heated  by  gat, 


such  as  might  be  used  f<jr  cycle  framee 
and  similar  work,  the  folK twine 
ticjition  might  Ijc  followe<l.  The  hize 
could  be  4  ft.  wide,  '.i  ft.  deep,  5  ft. 
high.  The  eaaing  of  20  O  sheet  iron, 
preferably  galvaniHe<l.  The  frame 
'  should  \>c  of  light  angle  iron,  drilled 
or  punched  reiuly  forJrivetiug  together 
and  lor  the  abeei  iron  to  be  aeeured. 
The  ndea  and  back  should  be  length* 
ened  (carrie<l  down)  below  the  bottom 
of  the  oven  about  6  in. ,  aud  the  doors 
in  fitmt  ahould  oome  downtotbaaana 
depth.  This  will  then  provide  ao  en- 
closed space,  5  in.  high,  l)eneHth  the 
oven,  where  the  burners  come.  A 
series  of  holes  should  be  made  around 
tliis  enclosed  space  to  a<lmit  air  for 
combustion  and  to  allow  the  pnnlucta 
of  combustion  to  ertca|>e.  The  hob's 
for  fresh  air  should  be  low,  the  others 
high.  Whenever  poaaible  the  pro- 
ducts of  combustion  should  be  carried 
away  by  a  flue,  and  when  this  is  done 
the  boles  for  fresh  air  (into  the  com- 
buatkm  ohamber)  aboiild  be  confined 
to  the  front,  while  the  flue  noBtl» 
I  should  l>e  at  the  rear.  Tins  matter 
requires  (larticular  consideration  in 
small  rooma  or  ohambera,  aa  the  pro- 
ducts of  combuatlon  from  bomers  of 
large  size  are  sufficient  to  cause  ill 
effects,  f>os8ibly  asphyxiation,  if  they 
cannot  got  away  freely.  The  same  riska 
exiat  aa  wdng  a  geyser  or  ipM  heater  in  a 
small  unventilate<l  l>ath  rw>m.  If  con- 
nection is  mrnle  with  a  cliimney,  aire 
should  be  used  that  a  strong  draught 
does  not  occur  thrcwudi  the  oombuatikm 
cliamber,  aa  thk  wOl  have  a  oooUng 
influence. 

Every  japanning  oven  should  be  pro- 
vided wiw  a  tiiermometer  rqgiatering 
up  to  aay  400^  F.  (ho  that  the  ordinaiy 
temperature  of  300"  F. ,  or  any  variation 
from  it,  c*in  be  seen  plainly).  The 
commonest  ])lan  ia  to  aimply  bang  thia 
on  the  wall,  and  if  the  iaitanner  ia  oon* 
stantly  putting  in  or  taking  out  gotxls, 
this  is  sufficient,  but  to  o|)en  the  oven 
door  solely  to  look  at  the  thermometer 
ia  not  economical.  Thennometeni  can 
be  had  which,  with  the  bulb  inside, 
have  Iheir  regiatering  column  outaide. 
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but  failing  one  of  these  a  narrow  up-  ! 
right  slot  can  be  cut  in  the  door  and  i 
toe  tharmometer  hung  inride,  so  that  | 
its  tuV>c  and  figure8  come  ajt;;aiu8t  the  1 
slot  n\u\  can  l»e  f^c-en  at  a  glance  out*jifle. 

The  japanning  cluuuber  Hhould  also 
be  ventOeted  to  a  emU  degree— euffi- 
cient  for  the  fumes  to  pass  away  by. 
Thirt  cun  be  done  by  providing  a  few 
boles  in  the  dour,  near  the  bottom  of  1 
the  obamber,  ud  a  few  holes  at  the 
back  (or  a  aniaU  pipe)  near  the  to}). 
In  tins  agjiin  care  must  he  used  not  to 
cause  a  draught  through,  or  the  heat  i 
will  be  prejudicially  amcted. 

The  gas  burners  should  be  of  the  I 
blue-flame  (atmospheric  or  Bunsen) 
kind,  and  the  burner  ]n\)e»  sliould  run  [ 
from  front  to  back  of  the  oven.  There 
mey  be  two,  three,  or  more,  aooording 
to  the  size,  of  the  oven,  each  being  in- 
dependent to  admit  of  sepinite  control. 
With  an  oven  of  the  size  just  given  i 
there  ehoold  be  three  burners.  I 

It  will  be  noted  that  the  burners  are  j 
fitted  to  come  l>enefith  the  true  bottom  l 
of  the  oven.    Ovens  have  been  made 
with  the  burner!  hiflideG>lce  ft  oookittg 
OTen),  but  this  will  not  do  for  proper 
work,  although  it  may  Ik;  ccononncal 
of  gas.    The  producU  of  combustion, 
particularly  the  sulphur,  will  injuri* 
ouely  affect  the  work— even  black  work 
—while  with  coloured  jaf»ans  the  effect  , 
is  ruinourt.  ( )u  this  jiccount  the  Ixjttom 
of  the  oven  must  be  made  air-tight.  1 

BnamelUng  CyclM.— It  is  im- 
portant in  this,  as  in  all  ja|>anning  work,  ; 
that  the  job  Yte  procecde<l  with  iw*  fjuick- 
ly  as  possible  after  the  work  is  cleaned 
up  in  vesdiness.   The  first  process, 
oommonly  oalled  sweating,  is  to  rub 
over  the  work  in  tar  spirit  with  a  clean 
rag,  then  put  it  in  the  oven  with  a  full 
heat  for  about  20  minutes.  When 
taken  out  and  allowed  to  get  cold  the 
first  coat  of  jaf«in  is  put  on  very  thin 
with  a  camel  hair  brush,  working  from 
end  to  end.    It  is  important  to  noto 
cAiat  in  japanning  work  thhl  coats  are 
the  rule,  f(>r  the  simple  rmnon  that  a  ' 
thick  co,it,  oven  if  tirui  wiicn  laid  on 
cold,  will  run  when  it  first  gets  hot.  i 
The  first  ooat  is  stoved  for  an  hour.  I 
2 


When  cold  again  it  must  be  rubbed 
down  to  a  smooth  surface.  Pumice- 
stone  and  wator  are  commonly  used, 
while  some  favour  fine  glass  paper,  but, 
whatever  is  used,  it  is  essential  that 
the  rubbing  down  be  done  to  ensure  a 
good  result  with  the  last  ooat.  The 
second  coat  is  done  with  finishing  japan, 
and  the  work  is  put  into  the  oven  with 
full  heat  again.  The  time  will  vary 
aooording  to  the  japan,  but  1  to  1| 
hours  is  usual.  The  work  should  be 
felt  when  the  time  is  al>out  right, 
as  it  is  best  to  take  the  goods  from  the 
ovaD  before  the  surfooe  is  quite  hard. 
It  should  have  just  the  slightest  tacki- 
ness, and  it  will  then  cool  hard.  This 
affords  a  more  elastic  and  less  brittle 
finish  than  allowing  the  last  coat  to 
get  hard  in  the  oven.  The  foregoing 
is  for  fair  <}uaHty  work.  For  l>est  work 
one  more  rubbing  down  and  one  more 
coat  of  japan  are  required.  Cleanliness 
is  very  important  through  the  whole 
process.  When  the  work  is  cleaned  it 
nliould  not  be  touched  with  the  hand 
afterwards.  Wooden  p^s  should  be 
inserted  whem  oonvenient  for  hand* 
ling  by.  All  cloths  for  rubbing  down 
shouM  \)e  clean,  and  when  water  is 
used  the  parts  must  be  carefully  dried 
before  laying  on  the  japan. 

To  give  the  aluminium  surboe  that 
cycle  frames  sonictinie!^  have,  give  the 
work  a  coat  of  jaj>aniicr's  gold  size,  to 
wliich  has  been  added  a  little  stoving 
varnish,  then  stove  untfl  the  snrfaee 
is  tacky.  Now  rub  over  with  alumi- 
nium  powder,  then  put  heuck  into  the 
oven  until  the  surface  is  hardened. 
When  oool  give  a  ooat  of  stoving  var^ 
nish  and  stove  again. 

Tn  jaf>anning  sheet  iron  or  tin  goods, 
such  as  trunks,  canisters,  cans,  eto. ,  the 
various  japans  desoribed  may  be  used, 
or  a  general  recipe  may  be  worked  to 
as  follows.  liCt  the  colouring  ]>igment» 
be  of  the  purest  quality  ground  to  a 
paste  in  oil.  Tliin  with  good  torpeo' 
tine  and  add  a  small  quantity  of  japan* 
ner's  gold  size  to  bind  them.  Tlie 
prooosH  l)e  then  julopted  is  to  j>aint 
the  articles  and  subject  them  to  a  low 
heat  for  drying  purposes  only.  They 

2  M 
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are  then  wnished  with  jamniier'B 
oofMj  Ywnnh  and  ttoved  for  uout  U 
hour  at  240^  F.  temperature.  As  with 
black  jai>an8  the  different  makes  of 
varnish  require  a  different  amount  of 
stoving  for  belt  reaulta. 

Wita  best  work,  as  with  expensive 
tea  trays,  the  atoving  i«  extendwl  into 
several  hours  at  a  lower  temj^mture, 
with  a  view  to  obtaining  a  jajiannud 
muhM  with  the  greatest  flezifaility.  | 
The  sheet  metal  has  all  scales  ro- 
moved  and  ik  rubbe<l  down  with  stone 
until  the  surface  is  not  only  smooth 
but  MAj  well  poUahed.  The  prooees 
doesnotentefliifliiiga  Ueokor  oMoured 
japan  so  much  as  prondinj;  a  ground- 
work of  the  most  suitable  colour  and 
then  putting  two  or  more  ooats  of 
^remish  on  it.  The  temperature  of  the 
oven  Hhould  not  exceed  21 0°  F. ,  and  the 
articles  should  be  in  about  10  hours 
each  time.  The  firtst  coat  in  the  black 
japan  ground  described,  but  the  quan- 
tity of  vaniifih  may  be  small,  as  this 
coat  may  dry  dead.  When  tins  coat 
has  had  its  stoyiug,  it  is  taken  out  and 
given  »  ooet  of  Msck  jepenner's  var- 
nish and  stoved  again.  It  then  has 
one  or  two  further  coats  of  varnish  in 
suooession.  It  is  ueccssanr  to  rub  down 
the  smaU  lumpe  which  wiU  ap|>ear  after 
eeoh  coat,  with  a  piece  of  pumioe,  first 
made  flat  by  rubbing  it  on  i\  nlab  of 
slate.  Keep  dipping  the  pumice  in 
water.  This  rubbing  down  must  be 
executed  very  lightly,  or  the  smooth 
parte  will  be  scratchetl.  If  the  article 
is  to  be  decorate<l  witli  burniahed  gold, 
the  first  process,  after  coming  out  of 
the  stove  the  last  time,  is  to  "  rough  " 
it.  Tliis  is  done  with  very  fine  pumice 
powder  applied  wnth  some  kind  of 
corded  or  rough  material,  jean  being  i 
the  material  moet  used,  llie  prooees 
is  very  laborious,  as  it  requires  all  the 
pressure  that  am  be  employed,  and  j 
that,  too,  for  some  considerable  time. 
It  is  part  of  the  polishing.  When  the 
surface  has  been  made  level  by  this,  ' 
the  next  thing  is  to  go  throutjli  the 
same  again  ;  but  this  time,  inntcad  of 
oriug  powder  aa  the  cutting  material,  i 
black  or  soft  rotten-stone  must  be  em-  I 


ployed,  with  Hannel  or  cloth  kept  well 
wetted.  This  makes  the  surface  ex- 
ceedingly smooth,  and  ready  to  be 
brightened  up  into  a  fine  poliah  by 
rubbing  the  hiind  up  and  down.  The 
workman  so  emplo^^ed  has  to  keep  rub- 
bing the  diy  hand  mto  powdered  white 
n)tten-8tone,  also  occasijjnally  mois- 
tening the  Imnd  V)y  |>liicing  it  on  a  wet 
cloth  for  the  purjMJse.  The  polish 
soon  oomee  up  under  a  prectuel  liMid. 
It  takes  practice  in  this  iKilishing  lie- 
fore  the  Inist  work  c;in  be  clone.  'I'he 
work  uow  passes  to  the  omamentor. 
After  he  has  put  on  his  ornaments  ol 
gold  and  colour,  it  is  placed  in  a  stovs 
at  only  a  few  degrees  of  heat,  aa  much 
heat  would  destroy  liis  work.  When 
dry,  tluit  part  only  of  tboartide  which 
is  covered  with  ornament  receives  a 
coat  of  r<)i«d  iH)linhing  vaniish.  This 
varnish  does  not  improve  the  apj>ear- 
ance,  but  is  necciisary  U>  preserve  the 
decoration.  No  polish  or  varnish  can 
eijual  black  varnish,  which  is  about  a 
fourth  the  price  of  copal.  The  varnish 
is  put  on  with  a  Hat  camel-luur  brutih, 
and  win  harden  in  a  heat  of  about 
100**  F.  in  4  hours.  If  put  in  too  great 
a  heat  it  will  turn  colour  and  com- 
pletely spoil  the  work.  It  is  uow 
ready  for  "finish"  polishing,  wUi^ 
consists  of  the  rotten -stone  pUMKiSB 
again  and  hand  rubbing  as  lx»forc,  and 
last  of  all,  a  few  drops  of  oil  are  ujsed 
with  a  sprinlding  of  water,  and  this  is 
called  oiling  off.  It  requires  dexterity, 
or.  instead  of  adding  to  the  lustre  with 
the  oil,  it  will  completely  dull  the  sur- 
face. 

There  are  plenty  of  goods  that 

do  not  go  tlux)ugh  all  these  processes, 
such,  for  instance,  as  grocers'  canisters 
and  numerous  other  articles.  These, 
ss  soon  as  they  have  reoeivted  the 
second  coat  of  black  varnish,  are  taken 
directly  to  the  ornament^r  N^thout 
being  roughed"  or  polished,  and  if 
the  vaniish  has  been  put  on  well  and 
kept  free  from  dust,  they  look  very 
well.  When  no  polishing  is  done  either 
Itefore  or  after  the  ornamenting,  the 
article  is  frequentlpr  covered  all  over 
with  the  copslvaraish coat.  Theonlj 


Digitized  by  Go 


Japaks  and  Japanning  :  Tiays,  Dish  Coven. 


531 


safe  way  of  obtaininv?  the  proper  var- 
uishes  i8  to  get  them  from  those  who 
supply  jajiaiuien. 

When  tin  goods  an  to  1»  jtpAnned 
the  only  pre^mration  necessary  is  to 
clean  off  all  greaae  spots  with  a  piece 
of  dean  rag  ^pi)ed  In  turpentine ;  and 
as  to  hcjit,  when  it  in  not  too  hot  to 
(Hsturh  tlie  solder,  it  will  not  hurt  the 
black  varuitfh,  i>roviding  it  ia  put  on 
n>aringly.  It  not  the  vamiah  will 
sliriTttl.  The  finish  u[>on  gnx^rs'  can- 
isters tii;iy  'h-  readily  nl»taine<.l,  as  there 
i«  iiothint;  on  tlieiu  liut  ^ood  stOYlng 
and  vaniialiiug — uo  polishing, 

Japanmng  and  Bronzing  Iron 
Frames  of  Pianos. — With  common 
pianos  the  frames  are  not  jajianned, 
but  with  fairly  good  iustruments  the 
iron  sttrfaoe  whidh  is  given  a  gold  oolour 
is  japanned,  while  in  high-cljuss  goods 
the  work  is  as  carefully  finishe<l  a.s  the 
best  done  in  other  branches  of  the 
tiado.  The  first  process  is  to  prime 
the  aurlMO,  which  »  done  witli  a  mix- 
ture of  copal  varnif<h  with  zinc  white. 
About  thi'ce  coats  are  necessary,  the 
first  two  being  smoothed  down  with 
fine  glaaa  paper,  the  last  with  pumice 
powder  and  water.  When  the  surface 
is  quite  amooth,  the  Kurf;ice  is  given  a 
coat  of  gold  bronze  powder,  then  var- 
niahed.  The  woric  ia  then  atoved  and 
given  another  coat  of  varnish  and 
stoved  again  as  many  times  as  the 
quality  of  the  work  warrants.  In  best 
work  tax  ooata  are  given,  each  one, 
except  the  last,  being  rubbed  down  as 
already  explained.  The  surface  so 
obtained  is  considered  sutticieut  finish, 
thouffh  parts  which  are  particularly  ex- 
poaed  to  view  (with  horiyx^ntal  ^hmiuI 
pianos  in  jmrticular)  a  final  jKylishing 
with  rotten  stone  and  chamois  leather 
is  given. 

Trays,  Dish  Oovera,  etc.— 

Well  cleanse  the  covers  from  greiite  V)y 
washing  in  sulphuric  acid  and  water, 
Hinae  in  cold  water  until  quite  free 
from  add.  Purchase  any  quantity, 
«ay  1  pint,  black,  brown,  yellow,  or  red 
japan  vamiHh  ;  pour  a  small  quantity 
t>f  varnish  in  a  cup.  Place  the  cover 
in  a  warm  oven  untu  quite  hot ;  remore 


from  the  oven,  varnish  the  cover  in  one 
direction,  using  a  camel-hair  brush. 
When  every  part  required  to  be  var- 
niahed  is  done,  place  the  cover  in  the 
oven  for  2  or  3  hours.  If  the  artit  lo 
to  be  varnished  is  too  laige  for  the 
oven,  it  afaoold  he  made  quite  hot  in 
front  of  the  fire,  and  aune  after  var- 
nishing, but  care  must  >>e  taken  not  to 
allow  it  to  blister,  and  to  keejt  free 
from  dust  antl  draughts  of  cold  air. 

Japanning  Wood-work.  {See 
also  Lacqueuino  Wood.) — The  work  to 
be  jajwnnecl  is  first  thoroughly  cleansed 
and  dried.  If  of  woo<l,  or  any  porous 
material,  it  is given,  after  being  wanned, 
several  coats  of  wood  filler.  This  ia 
usually  whitinjr,  or  ivory  bliwk,  mixed 
with  rather  tluu  glue  size,  and  when  it 
haa  hardened  it  ia  rubbed  down  smooth 
with  pumice  atone.  It  is  then  retidy  for 
the  japnti  grounds.  After  the  appli- 
cation of  a  ground  colour  the  upper  or 
polishing  coata  of  vamidi  are  applied. 
When  toia  aurlMse  is  heated  for  some 
time  to  a  temperature  of  250^  to  300*^  F. 
(121°  to  149°  C),  it  is  found  that  the 
whole  of  the  solvent  or  vehicle  of  the 
gums  or  resins  in  the  vamiah  ia  soon 
driven  ofT,  and  the  gummy  residue 
becomes  liijuefietl  or  8emi-li«iuetied,  in 
which  state  it  adapts  itself  to  all  in* 
equaUtiea,  and  when  the  coating  ia 
thick  enough  presents  a  uniform  glosqr 
surface,  which  it  retains  on  cooHni;. 
This  process  of  drying  out  and  fusion 
secures  a  firm  oontsct  and  adhesion  of 
the  gums  or  redns  to  the  surface  of 
the  substance  vaminhed,  and  ^'reatly 
increases  the  density  of  the  coating, 
which  enables  it  to  resist  wear  and 
retain  its  gloss  longer.  This  process 
of  hardening  and  finishing  varnishetl 
or  lac(|uered  work  by  the  aid  of  heat 
constitutes  the  chief  feature  of  the 
japanner's  art. 

This  method  of  jajvinning  wood- 
work may  be  said  to  be  that  jmictised 
for  comparatively  common  commercial 
wants,  while  the  strictly  ornamental 
branch  of  decorating  wood  by  this 
meanK  comes  under  the  hcjuling  of 
Lac^ukuimu.  This  is  due  to  the  iuiiux 
of  Japanase  and  Odneae  work,  and 
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which  is  known  as  Lacquer  Ware. 
This  branch  of  the  subject  ia  dmlt 
with  fully  under  Lacquerinq. 

Ooloors  and  Orounds.  Com- 
mon Black  Japan  Ground. — Asphal- 
tum,  1  lb.  ;  balsam  of  co|>aiba,  1  lb.  ; 
oil  of  turpentine,  q.s.  Melt  the  asphal- 
turn  ovtr  a  flm,  and  having  previously 
heated  the  balsam,  mix  that  with  the 
asphal  turn  ;  then  remove  the  vessel 
from  the  fire,  and  put  in  suffioient  tur- 
pwtinot 

Ordinary  Blaek  Japan  Ground. — 
Mix  shellac  varnish  with  either  ivory- 
black  or  lampblack,  but  the  former 
!■  preferable.  Theee  may  be  always 
laid  on  with  tha  ■hellac  vamleh,  and 
have  their  upper  or  polishing  OOliU  of 
common  seed  lac  varnish. 

Superior  Black  Japan  Ground. — 
Amber,  12  oi.  ;  aspnaltnm  purified, 

2  OB.  ;  boiled  oil,  ^  pint ;  resin,  12  o?..  ; 

011  of  tur] >o!i tine,  16  oz.  Fuse  the 
gum  and  rudiu  and  asphaltum,  add  the 
hoi  oQ,  etir  well  tq^^Bther,  and  when 
ooolingadd  the  turpeiititic. 

Japan  Black  for  Metal*. — Umber, 

12  OS.  ;  asphaltum,  2  ok.  Fuse  by 
heat»  and  add  }  pint  boiled  oO  and 

3  OB.  reiin ;  remove  from  the  fire  and 
when  oooling  add  16  OB.  oil  of  tur* 
pontine. 

A  Japan  for  MetaU  ioAmA  eon  he 

Stoird  at  Low  TempenUure,  cAotU 
SO^  /'.—Dark  Manilla  gum,  18  oj5.  ; 
rosin,  3 J  lb.  ;  methylated  spirit,  4  qt. 
As  this  is  stoved  at  a  low  temperature 
aniline  or  ooal-ter  dyee  may  be  used  to 
give  it  any  desired  colour.  Tlmso  dyes 
are  fugitive  at  higher  temperatures. 
The  japan  requires  stoving  about  half 
an  lumr  only.  It  is  eomewhat  tnne- 
perani. 

Transparent  Japan.  — Oil  of  turpen- 
tine, 8  oz.  ;  oil  of  lavender,  6  ob.  ; 
oamphor,  1  dr.  ;  bruiaed  oopal,  2  oz. 
DiHolve.  This  is  uaed  for  japenning 
tin.  Quick -drying  copal  varnish  is 
customarily  uaed  in  place  of  this. 

Japan  Flmo  for  7Sn, — Spirit  of  tur- 
pentme,  3  qt.  ;  baloam  of  tolu,  3  oz.  ; 
linseed-oil,  |  pint ;  acetate  of  lejul, 
3  OS.  ;  balsam  of  fir,  3  oz.  ;  sandarach, 
1|  lb.  Put  all  these  materials,  except 


the  tuqientine,  in  a  suitable  vessel, 
place  over  a  slow  fire  at  first,  then  in- 
corporate by  stirring.  Add  the  tur- 
pontine  when  the  mizture  hea  oooled 
to  80°  F. ,  or  it  may  fire.  This  is  trans- 
parent but  may  he  c<)loure<l  as  follows  : 

Black, — ^Asphaltum,  4  os.  ;  {nrussian 
blue,  1  OB. ;  spirits  of  tuipentine, 
1  pint.  Melt  Uie  asphsltnm  in  the 
turpentine,  work  up  the  blue  with  it^ 
then  sUain.  This  is  sulficieut  for  one 
quart  of  the  flow  deecribed  above. 

Indigo  and  pnissian  blue, 
each  1  oz.  ;  spirits  of  tuq>entine,  1  qt. 
Mix  well  and  strain.  Add  of  this  to 
one  quart  of  the  flow. 

Ral. — Take  spirits  of  turpentine, 

1  pint ;  add  cochineal,  1  oz.  ;  let  it 
stand  15  hours,  and  stn^in.  Aiki  of 
this  to  the  flow  to  suit  the  require- 
ment. 

ycBow.— Take  2  oz.  of  pulverised 
root  of  curcuma  and  stir  it  into  1  qt. 
of  the  flow  until  the  colour  suits,  let 
it  stand  a  few  hours,  and  strain. 

Green.^^Eoi  tiie  blue  and  yellow  to- 
gether, then  mix  them  with  the  flow 
1  until  it  suits. 

I    Oraiwe.— MizaUttleoftheradwith 

more  of  the  yellow. 

Anil.— Mix  a  little  ol  the  blue  to 
more  of  the  red. 

If\/UxihU  Blaek  Japan  for  Leather,'^ 
Shellac,  4  oz.  ;  wood  naphtha,  16  os.  ; 
lamjjblack  to  colour.  Dissolve  by  alio  w- 
'  ing  to  stand  for  some  time  in  tank  or 
bottle. 

FhseikU  Blaek  Japan  fhr  Leather, — 
Burnt  umber,  4  oz.  ;  true  asphaltum, 

2  oz.  ;  boiled  oil,  2  qt.  Dissolve  the 
asphaltum  by  heat  in  a  little  of  the  oil, 
add  the  burnt  umher  ground  up  in  ofli, 
and  the  remainder  of  the  oil ;  mix, 
cool,  and  thin  with  turpentine.  Thie 
composition  is  very  flexible. 

A  ¥^Ue  Japan  Oround  is  prepared 
from  co|>al  varnish  and  zinc  white  or 
starch.    To  form  a  hjinl  ]>erfect  whito 
I  ground  is  no  easy  matter,  as  the  sub- 
I  stances  which  are  generally  used  to 
make  the  japan  hard  have  a  tendcn<7, 
I  by  a  nujnl>er  of  coats,  to  look  or  l)e- 
I  come  dull  in  brightueHs.    One  wliite 
'  ground  consists  of  the  following  oom- 
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position  :  Flake  white  of  leswl  in  wiiMluHl 
over  and  prouiul  u\>  with  one-sixth  of 
its  weiglit  of  Mtarch,  then  dried,  and 
miifld  with  the  flneft  gum,  ground  up 
in  parts  of  1  oz.  gum  to  }  oz.  of  recti - 
^d  turpentine,  uiixe<l,  and  ground 
thoroughly  together.  This  is  to  be 
findT  laid  on  theartide  to  be  japanned, 
dried,  and  then  Tamiahad  with  5  or  6 
coats  of  the  f  olio  win  :  2  oz.  of  the 
finest  aeedlac  to  3  oz.  of  gum  anime, 
raduoed  to  a  fine  powder,  and  diaMlTed 
in  1  qt.  of  alcohol.  The  lac  unit  be 
carefully  picke<l.  For  a  Hofter  varnish 
than  this,  a  little  turpentine  should 
be  added,  and  less  of  the  gum.  A  very 
good  Yamiah,  and  not  fanttle,  may  he 
made  by  dissolving  gum  anima  in  nut 

oil,  by  })oiling  it. 

The  Tortoucslidl  Japan. — ^This  kind 
of  japan  ia  wy  ^nMif,  and  oompaim- 
tively  easy  to  manufacture.  Tlie  work 
is  first  coated  with  a  jai>an  made  by 
boiling  2  pints  linseed-oil,  to  which 
4  oa.  of  water  bare  been  added,  tQl  it 
beoomea  thickened ;  the  mixture  is 
then  strainwl  and  further  boiletl,  till 
it  becomes  of  a  pitchy  consistency. 
This  ia  mixed  with  turpentine  to  a 
worfcable  aubstance,  and  then  applied. 
On  a  thoroughly  diy  ooating  of  thia  i 


jajianlaya  nuinl)or  of  vermilion  s|xitH 
to  n!j>rc»ent  the  cle*ir  {lortion  of  the 
shell.  The  vermilion  iapau  is  made 
by  adding  vermilion  to  uiaUae  Tarnish  ; 
it  should  be  laid  on  thinly  and  dried. 
The  whole  surfjice  is  then  finally 
coated  with  a  thin  layer  of  the  above 
deeoribed  brown  japan,  stiU  ftnther 
diluted  with  turpentine.  A  course  of 
sto\ing  will  be  neoeaianr,  to  tborougkUy 
haixleQ  the  japan. 

JinMimers  Gold  Biae.^Prepara 
a  sufficiently  large  vessel  and  first  boil 
in  it  half  a  gallon  of  linseed-oil  for 
about  two  hours.  Then  gradually  sift 
in  5  OS.  dry  red-lead,  6  oz.  litharge, 
5  oz.  cop]>er  sulpliata,  atirring  well. 
When  the  lx)iling  has  proceetled  an- 
other hour  add  1  \h.  of  ^m  anime 
previously  melted  and  mixed  with 
2  pinta  of  hot  plain  ofl.  Now  heat 
ana  stir  for  aV)out  5  hours,  or  until  it 
hangs  in  strings  from  the  ladle  yet 
drops  in  liunps.  Let  all  cool  down 
aomewhat,  then  mix  in  6  quarta  cl  oil 
of  turpentine  (the  oil  must  not  be  too 
hot,  nor  must  this  be  done  toO  nc»r  the 
fire,  or  it  may  flash).  This  completes 
the  prooeaa.  If  owefully  prepared,  it 
impruven  with  keeping*  It  dri«  in 
about  16  mintttea. 
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AftBI-FlLTRK-MALLlIt,  242 

Apntc  glMS,  392 
AgaWtt,  imtutiun,  892 
Alr-tigbi  fUtere,  2ifi 
AlArms,  electric,  lift 
AlizariM  ink.  iSi 
AlunilniutM  dopogitg,  95 
AmAlganiAting  metals,  3M 
 tail,  8& 

Ammonia  and  nllTer  ftilroln«t«,  213 

Ammonite,  233 

AntK'allng  glaH9,  387 

Annunciator  syati'm,  5fi 

Antimony  deposit?,  ai 

Application  coluurs,  calico  printing,  Ifi 

Aqua  regia,  dlMolring  gold  In,  10a 

Aquit-tlntii  engraving,  llo 

Asbestos  bojinllng,  23A 

 filters,  21B 

Automatic  filter,  21fi 
 rapid  filter,  asfl 


B 

Babivoton's  embalming  flnld,  liS 
Balltattte,  280 

Unnk-note«»,  glne  for,  132 
B!irl>»>ck'8  t'tnlwiliuing  Huid,  142 
liftthH,  for  braiM<  depositA,  Sift 

  for  a)pper  deposits,  89 

 for  •Icctro-plating.  il 

 for  silver-pliitlng,  ua 

 iron,  pnanielling,  ififl 

Berk.  feld  filt«>r,  242 
Hell -alarms,  61 
Bcllite. 

BelN,  elpctric.  55 
BeiuliUK  glaH9  tubes,  388 
Rr'nTenc  firps,  extinguishing,  2&1 
Bicbrumato  batteries,  44 
Bismuth  d^po9it0,  86 
Black  calico  printing.  11 

 dyes,  cotton.  Ij  2 

 wool,  21 

 enamels,  I5i,  155 

 printing-inks,  513 

 writing-inks,  4ft5 

Bleaching  agents,  actloD  upon  ink.  &::2 

 glue,  435 

 ivory,  523 

Blue,  calico  printing.  U 


Blue  dyes,  silk,  2ft 

—  cotton,  2 

—         wool,  21 

 enameln, 

 fire.  3M 

 Ink,  499^  im 

 lances,  3fl5 

 printing-ink,  515 

 rocket  «t«rB.  31il 

Bloe-black  inks,  laa 

Itoilors,  nicafiiring  water  in,  356 

Bone,  clcanning.  h2A 

 stains  for,  &2fi 

Bookbinder's  ink,  520 
Book*,  fln^prooBiig.  2iJS 
Botilos,  cutting,  ASS 
Brass  cleaning,  iih 
— —  deposits,  95 

 name-plate*,  etching.  185 

Bricks,  glazing,  il5 

Brilliant  fire.  305 

Brine  cvap^jrattng  pans.  2flfi 

Britannia  metal,  slivering,  L2Z 

Bronzing  gold  size. 

Brown  dyp^H,  cuttoii,  1 

 enamel,  ihh 

Bnmittl  euilMlming  method,  111 
Buildings,  flreprootlng,  2£fi 
Hunsen  battery,  45 
Burglar  alarms.  G_L  £3 
Burnett's  eml)almirig  fluid,  143 

 flreprtiofing  pru:es«,  -JMA 

Buniinli  gold  stze.  315 
Bumi«hing  electro-deposite,  12S 

 gilt  gla>s.  2M 

 ink,  520 

Burton's  filter,  21B 


0 

Calioo.  diroging,  Ifl 

 printing,  10- '26 

 application  c«>Iours,  14 

 blue,  11 

 black.  11 

— —  discharge  style,  11 

 indigo  effectsi,  12 

—  madder  oolour^  Ifi 

— —  —  manganese  bronze  style,  11 

— —  mordants.  25. 

—  pad<liiig  style,  11 

 pigment  style,  il 

 plate  style,  Ifl 

 reverse  style,  la 
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Calico  prtntinf;  iiplrit  colour  style,  lA 

 Btram  coloure,  20 

 thickenings,  2fi 

 white,  11 

 yellow,  U 

CalUud'f  battery.  iS 
Canvas  bo«e,  coring,  ill 

 fln'prooflng,  282 

Caoutchouc,  ilii 
CarbcHlynAmito,  222 
Carboniiiing  stMl  plates,  Uft 
Carbon  ite.  SI 
Cards,  gliding. 
Casic!',  gauging,  ML 

 to  ullage,  as 7 

Caat<iron  enamelling,  L&7 

Castor  oil  emulsion,  lAk 

Catherine  wheels,  311 

Cementing,  lead-gla/.ed  windows,  ilfi 

Ceramic  artlclen,  el»*ctro-d*>po«lt»  on,  133 

Ceria,  in  Incandtvceut  mantles,  362 

Chamois  leather  Alter,  24& 

Chatt«rlon's  compound,  lt3 

Chertler's  copp<>r,  Ml 

Cliimney  flri«H,  extinguishing,  284 

China  gra:ii<,  dyeing.  33 

Chinese  fire.  SQi 

Chlorate  of  potash,  evaporation,  21ft 

Chocolate  dye,  cotton,  i 

Chn>nu'  stamiard  calico  printing.  111 

Circuits,  electrical,  HA 

Cistern  telWUles.  £a 

Clamond  gas  mantle.  315 

Claret  colour  enamels, 

 dye,  cotton.  & 

Cleaning  bone, 

 copper,  tifi. 

 fllea,  235 

—  for  electn--plAting.  brass,  «« 

 scraicb-bruRhing,  03 

 sliver,  22 

 steel,  a3 

 xinc,  ft3 

 glass, 

 Ivory,  62i 

  lead,  fl2 

 tin,  42 

Clock,  electric  alarm,  23^  Ifi 

 maker's  enamels,  1C3 

 tell-tale,  Ifi 

Clothes,  flreproofing,  uai 

Cobalt  deposiU,  fi9 

Cocoa  gunpowder,  221 

Cod  liver  oil,  etnulsioUM,  U7 

Cold  elfctro-platlug  Iwths,  Iflfl 

 gliding,  am 

—  baths,  102 

Collodion  gaH  mantles,  353 
Coloured  engraving  inks,  503 
 flres,  3Qi* 

—  gliding,  am 

 glnss,  liM 

 Japans,  b'A'i 

 lights,  m 

 printing-inks,  616 

Colonring  agents  in  enamels,  161 

 el«H:tro-gil(linp.  IQH 

Comb  lasH^l  gjui  niaiitlrtt.  a/il 
Commutator  for  induction  coil,  422 


Compo  gas-pipe,  connecting,  337 
CondentHT  for  induction  ooll,  i21 
Conductor,  sizes  of,  fi3 
Conduit,  wiring.  Ml 
Contact-breaker  for  indaction  coll.  iS9 
Continuous  ringing  bells,  M 
Copper  cleansing,  iig 

 deposita,  2<j 

——  baths  for.  23 

 enamelling.  L&il 

 engraving,  11* 

 ingots,  allvering,  122 

 iridescent  deposits,  Ifll 

 ungilding,  'AM 

Coppering  iron,  IM 

 silver,  mi 

 sine,  IDQ 

Copying  ink,  5(10 
—  typewriter  ink,  Ul 
Oordite,  231 
Cotton  dyeing,  l-lQ 

— :  black,  1^ 

 blue,  2 

 brown,  i 

 ch(KX)late,  ft 

—  claret,  6 

 drab,  5 

 green,  ft 

 grey.  6 

 olive,  6 

 —  orange.  1 

 purple,  1 

 reds,  1 

 \'iolet.  lit 

 go«Hlfl,  h«>rne  dyes  for,  35 

Oox's  gelatine  proccasi,  iM 
Cradcers.  312 
Crimson  fire,  3Q& 

 rocket  surs,  3(J0 

Crown  g.-L**  mantle,  rt49 
Cry-oallme  nla««.  39a 
Crystoleum  pictures  on  glass,  4(11 
Culinary  vessels,  enamelling,  L5& 
Curing  waterproofed  fabricH,  il2 
Curtains,  flrepmoflng.  2ftl 
CutMiuU.  electric,  gfi 
Cutiing  glafw,  3ii5 
Cycles,  enamelllag,  629 
Cyclostyle  ink,  612 


D 

Daittul's  battery,  42 

Daylight  Ras  mantle,  342 

Deatl  lu-trc  gilding,  1 10.  311) 

Decarlx>ni'»ing  stwl  plati^s,  115 

I>e  l^ry  giw  burner,  3il 

De  Marc  gas  burner,  354 

Deperaia  embalmitit;  process,  143 

Dial  plate  enami  lling,  liLl 

Dish  cover*.  Japanning,  631 

Disciiargc  style,  calico  printing.  11 

Dog  gratee,  21i 

Dog's  hind  leg  grate,  211 

Door  alarms,  electric,  fin 

Drab  dyes,  i-ottt)n,  5 

Drawing  for  etchings,  lfi2 

 on  glass,  32a 
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Dry  |K)iut  ctchii  g,  187,  145 
Drying  gunpowder,  ail 

 waterproofed  fabrics,  Hi 

DuugfDg  calico  fabrics,  ly 

I  >j'e-w>i p«,  Xi 

I>yeii)g  china  glass,  aa 

 cotton,  I-IQ 

 feathers,  ai 

 flowers,  32 

 grasses,  32 

 haU,  3a 

 kid  gloves,  30 

 lace  curtains,  33. 

 mosses,  32 

 straw,  30 

 wool,  26 

r>yes  and  dyeing,  1-37 

 for  bume  use,  34 

 silk,  2A 

 spirit,  34 

Djnuunlte.  228 


E 

E.  C.  PowT>«R,  22a 
Flarlli  closets,  31 
Ebonite,  42 

Egg-yolk,  use  in  emnlsions,  li9 
Elastic  glue.  13:2 
Electric  Alarms, 

  batteries.  4A 

 Uclironuite,  44 

 Bunsen'N, 

 Callaud. 

 Danlell's,  45 

 Qrenet's,  ti 

 Leclanch*,  61 

 Marl^Davy,  62 

—  —  Smce's,  63 

 — —  Urquhart's,  61 

 Watt's,  &4 

 bell  making,  63 

 bells,  66 

 annunciators,  68 

— —  — —  ciriult<«,  66 

—  a.)ntinuou8  ringing,  6fi 

 double  system,  6S 

 bargbr  alarm.  61 

 cistern  tell-tales,  6fi 

 cut-outs,  Mfi 

 llKiiting,  cotHluit  wiring,  fil 

 motor  Kmall,  II 

 switcbes,  afi 

 tell-tales,  62 

 time-si  gnaU,  13 

 wiring,  aa 

 circuits,  34 

 Joints,  85 

Electrical  condenser,  49 1 

Electro  deposits,  filling  with  brass  solder,  13} 

 gnld.  IM 

 Hilver,  133 

 deposition,  12a 

 baths,  I3fl 

 ceramic  articles,  Iffl 

 Im pervious  moalds,  132 

 on  non-metallic  subntances,  132 

— —  simple  appanttuK.  12a 


fHectro  gilt  articles,  ooloarlng,  IM 
 plating,  86 

 alumiuiom  deposit,  96 

—  — —  antimony  depiwit4,  86 

 batbN  96^  ftl 

 bli^mntb  deposits,  9& 

 b^a^S  dejHwlts,  9£ 

■   bnriilsljiiip.  1^ 

 cleauising  nieials  for,  8K-94 

 cobalt  deposits,  98 

 colouring  gilt  goods,  108 

——  —  copper  deposits,  23 

 dead  lustre  gilding,  Ilfl 

 flower*,  LLl 

 glaas,  m 

 gold  baths,  lfl2 

 insects,  111 

 iron  deposits,  II3 

 lead  depo(»ita,  LL2 

 nickel  deposits,  1 14 

 palladium  deposltM,  i2fi 

 platinum,  12Q 

 iK)rcelaln.  112 

  • —  resist**  and  rewrves,  134 

 silver  depoAits,  121 

 steel  deposits,  112 

 tin  deposits,  121 

 vats,  2i 

 weighing  deposits,  121 

Embalming,  CIS 
Emery  paper,  413 
Emulciuns,  144 
— .  castor  oil,  lift 

 cod  liver  oil  and  hrpo]>ho«phltes.  HI 

 with  liypiipboMphlte of 

lime,  i4Ji 

 —  with  Isctuphosphateof 

llmo,  L4fl 

 — —  with  pho«iphate  of  lime, 

145 

 wiUi  wild  cherry  l*rk, 

lifi 

— -  pliotographic,  143 
E&amelling.  151-lf,9 

■  cast  iron,  Iftl 

 baths.  160 

—  colouring  agents,  161 
 commercial,  162 

 enamels,  Ifiu 

<  copper,  IM 

 culinary  vcsseU:.  168 

 cycles.  629 

 dial  platey,  1£3 

 glass,  401 

—  iron,  liifi 

 polishing  enamels,  IM 

 testing  enamels,  IG6 

—  transparent  enamels,  L6a 

 wall  platen,  I  fii» 

Ikiamels,  framing,  166 
Engraver's  lamp,  Hu 
Engraving  o.pper.  UA 

 g\»m,  m 

 gold,  m 

 inks,  6113 

 silver,  HI 

 sU-el,  Hfi 

 wood,  170 

Engravings,  transferring  to  glass,  416 


538 


Workshop  Receipts. 


Ktwpt,  Ink.  &21 
Etehlng.  aqtu-tiiiU,  155 

  Wtlng  in,  IM 

 bordering  tlie  pUt*.  IM 

 braas  HAinc  platen,  L2fi 

 cleaning  off,  isi 

 drawing,  1^ 

 dry  point,  187,  IM 

 fluid,  IM 

 for  kUm,  iss. 

 from  nsturo,  1J5 

 Kentral  instrucliona,  IM 

  Hamerton's  ne«tatlve  ppooeM,  IM 

 ponltivp  procew,  IM 

 laying  the  ground,  IHt^  laa 

 maU'rials  and  ai»pliai)c«e,  !« 

 re-etching,  un 

 rwln-ground.  122 

 •oft  gruunci.  IM 

 stopping  out  vamlali,  laa 

 testing  ground,  IM 

 tracing  paper,  isa 

—  transforring,  iMft 
Kvaporating,  202 

 chlorate  of  potaab.  215 

 lime  acetate  liqoor,  21A. 

 ioda  salts,  214 

EzplofliveH,  'Ji6-2.'U 

 ammonite',  23J. 

 hallirtlte,  23fl 

  bellite,  23i 

  carbonite, 

 carbodynamite,  222 

 cordite, 

  dynamite,  22S. 

 K.  C  powder,  222 

 gelatine  dynamite,  234 

 guncvitton. 

 gunj»)wder,  ZiS 

 belih..mte,  233 

 lithufracteur,  234 

 nitroglycerine,  222 

 oxonite,  233 

 robarite,  233 

 racltwi-roclc,  233 

 Schultze  powder,  m 

—  securite,  234 

 sn)ok('lem  powders,  23Q 

 Sprengel  expIuHlves,  232 


Fabrics,  fireproofing,  23S. 

 waterpnN.flng.  47j^ 

Fal.Hifl'-d  writing,  detecting,  521 

hascia  lettering,  gllditig,  382 

Fat-oil  gold  Mze,  3M 

Feathem  dyeing,  21 

File  sharpening,  235 

Filing  gI;i«B,  323 

Filter  ixijKjr,  folding,  2S1 

 support  for,  2fifl 

—  toughening,  244 

mtering  materials,  ^AA 
FlIterH  alr-tlttht,  245 
 automatic,  24fi 


Filters,  antomatic.  rapid,  2Sfl 

 ■  a»l>e»«to(i,  24fi 

 Bird's.  2511 

 Burton's,  24S 

 centrifugal,  255 

 chamois  ekin.  215 

— -  diiT^lacenienl.  i'61 

—  filu-ring  hot  llrjulds,  254 

 for  syrupa,  ^ 

 gvncotton,  -111 

 •  linen  cone,  254 

 muslin,  241 

 oil  filters,  2^ 

 P*P*r,  244 

 sponge,  211 

 spun  uIash,  245 

 upwanl  riUratlon,  255 

 Vacuum,  251 

nitration,  23S 

 viscid  liquids,  2A& 

 water,  2^ 

Flre-hallo<ins,  nia 

Pire-extinguiHbing  compounds.  292 
Fire-grate  fixing,  213 
Fireproof  gloe,  431 

 paint,  2S2 

— —  paper.  Ink  for,  222 
I  ireproofing,  2t<3-294 

 bulldingH,  2M 

 cauvas,  2a9 

 elotheti,  291 

 curtains,  2tfl 

 P*P«r,  2a» 

 textile  fabrics,  2M 

 timber,  -2C3 

— —  writing  materials,  221 

F  res  in  chimney*,  exUnguUbing.  224 

Hrework*, 

 brilliant  fin>,  3n5 

 caflierine  wheels,  211 

 Chinese  fire,  3Qi 

 cotoared  fire,  30:1 

 lights,  xtl 

 crackers,  312 

 exhibiting  lances,  am 

 gerbes,  3Qi 

 goMen  rain,  301 

 Japunej»e  matches,  314 

 Jets  of  brllllauta,  324 

 lances,  3Qfi 

■  lightning  paper,  313 

 maroons,  311 

 I'haraoh'K  serpents,  314 

 pin  whee  ls,  311 

■  port  fires,  3fii» 

•  quickmatch,  3fi4 

 mcketa.  225 

 Roman  candles,  3Q2 

 sheila,  315 

 showers  of  fire,  313 

 squibs,  312 

 Htars  for  rockets,  3nn 

 stars  for  Roinun  candles, 

- —  tonrbilllons.  3Qfl 
Fixing  tlre-KratoH,  213 
Fleshings,  boHlng.  421 
I-  etcher**  gas  governor,  33} 
riexible  Ivorj-,  621 
Flock  gold  size.  34fl 
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FIx)rcU4li,  aiV-SM 
Klowors,  dyeing,  32 

 electro-plating,  111 

Flue  gases^  examination  of,  328 
Fluoric  acid,  lai 
Forgeries,  detectinj;,  621 
Fountains,  illuminated,  321 

 •elf-actinR.  323 

Framing  enamclH,  156 
Freezing  miztura,  326 
Frostiuf?  glasn.  iQ2 

 silver,  l::^ 

Fuel  ©conuniy,  328 
FDlmiDAtea,  21ii 

 ammonia  and  silver,  aiQ 

 gold.  2JJi 

 niercurj',  21i* 

 platinum,  218 

 nilver,  21S 

Fusible  metal  moulds,  134 


a 

OALVAHOMmn.  330 

Gaa-brm  kct  fixing,  331 

 Area,  remedying  fault*,  341 

 fitting,  331 

— •  beating  appliances,  311) 

 main,  tapplnp,  331 

 mantles,  incandoscent,  343 

 pendant,  fixing,  33a 

 pipes,  sizes  of,  33fi 

Gauging  caskn,  356 
Gelatine  dynamite,  231 

 manufacture,  126 

 moulds,  131 

  t««ing,  121 

 use  In  emulsion,  11& 

Gelatinous  fluid^  filters  for,  267 
Gems,  imitation,  2S2 
Oert)e«,  MA. 
Geysers,  fixing  of,  312 
Gilding,  3&Sr:3M 

 baths,  1113 

 by  dipping.  312 

 cold  gilding  with  rag,  310 

 dead  lustre,  no^  3xli 

 gold  powder  for,  3fi]I 

 Grecian.  3ln 

 in  colours,  370 

 ivory,  526 

 Ja|Minned  woric,  Ml 

 leather,  3fi2 

 masonry,  36? 

 mercury  gilding,  ifil 

 metals,  2M 

 on  cards,  3M 

— —  glans,  3M 

 —  jwiint,  21b 

— -  I'laater  of  rari*,  382 

—  polifthed  wood,  3fifi 

 pottery,  3fi2 

 textile  fabrics,  383 

 wood,  381 

 zinc,  371 

 7.1nc  organ  pipes,  388 

 or-molu,  3li 


Gilding  paper.  361 

 paper-bangingN,  316 

 picture  frames,  314 

 ►ilver,  lllfi 

 tools,  3&1 

 vellum,  3fil 

 water  gilding,  3fi3 

 with  japanner^'  siie,  3>yi 

 line  orpan  pijies,  31ifi 

Gilt  picture  franuit,  cleansing,  32A 

 sixlug,  3aJ 

 plumbsgD,  132 

Glass  annealing,  IU<1 

 bevelling  jjiat''  glass,  388 

 bumlahiug  gilt,  3iiii 

-—  cleaning,  3fcM 

 coating  metala  with,  388 

 coloured,  3118 

 crystalline,  323 

 cryst<>U'uui  pictures  on,  402 

 cutting,  326 

—  darkening,  388 

—  drawing  on,  388 
 drilling,  32a 

 electrtvplating,  112 

 enamelling,  Ifll 

 engraving  on,  lai 

 etching  fluid,  18fi 

 fllinK,  399 

 fri>8tlng,  403 

—  gilding  on,  3fii 
 graining,  IM 

 ink  for  writing  on,  520 

—  iride<«cent,  1111 

 matting  acid  for.  131 

 ornamenting,  IM 

—  paper,  113 

 pign)ents  for,  322 

—  pt)ll8hlng,  4U7 
— —  powih-ring,  108 
— —  protecting,  408 
— -  roughening,  Hi& 
 spun,  108 

— -  stencilling  on,  Iflft 

 stopper  fitting,  HI 

  loosening,  m 

—  transferring  pritits  to,  llfi 

 transpareoi  stains  for,  dSH 

 tubes,  bending,  388 

—  sealing,  HQ 

 turning  in  lathe,  388 

 writing  on,  404, 11^ 

Glazing  bricks,  il& 

 gunpowder,  211 

 windows,  HI 

•  lead  glazing,  41fi 

Olncotln,  131 
Glue,  12a 

— —  blenching,  436 
 elastic,  132 

—  fireproof,  131 
 for  veneering,  131 

heatproof,  132 

 liquid,  13Q 

 marine,  131 

 moisture  proof,  132 

 mouth,  132 

 starch,  131 

 testing,  121 
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Oloe,  test*  for  froo*Jnc*w, 
—  to  rcal-Hl  hot  wiit«'r,  LH 

.  watrrpruof,  4:U.  432 

Ulue-yards,  avukllng  nuisauce  in,  i2S 

Glycerine, 

 adulteranta.  iiS 

 Jelly,  416 

 recovery  fn-m  vmp  lyw,  43S 

 use  iu  textile  nuuiufaclure,  UA 

GlyoonlD,  n»e  In  emulsion,  llfi 
Gold,  dlMflvlriR  in  aqua  regia,  IDA 

 engraviim  uu,  III 

 fulminate,  218 

 Ink,  Uft 

 tear.  caUing.  262 

 making, 

 test  f.  r,  3M 

 plating  batlw,  IM 

 pow(lt>r.  prrporing.  3A1 

 Blae,»9 

 brontlng,  3£iJ 

 burnish,  328 

 fat-oil,  36Q 

.  .  flock,  360 

  Japannera*.  &32 

Qoldfn  rain,  301 
OnilniDg  gla«s  plates,  403 
.  powderti,  2jA 

 watch  parla,  214 

Granulating  gunpowder,  211 

Graph  Ink.  &o3 

GraHM«,  dyelog,  32 

Gravers,  Ufi  ^  . 

Greaae  utalna,  removing  ftom  Ivory,  634 

Green  dyes,  cotton,  & 

 dlk,  28 

 wool,  21 

 enamela,  165 

 fire,  3fi8 

 Ink,  m  MO 

 prlntlng-ink,  616 

 nKket  alan«,  300 

Grednn  glUllng,  312 
GreoaUe  dye,  wool,  21 
Grenet's  c«ll. 
Grey  dy«s,  cotton,  ft 

 wool,  28 

.  enampl(«,  I&5 

Grinding  uietAls,  4ifi 
Gruundi  for  Japwiniug,  633 
Gun-proof  markH,  448 
Ouncolton,  2}*^  223 

 mter,  211 

Gunpowder,  2IC,  219 

 coooa  powder,  221 

 dryiiiR.  211 

•  equalising.  211 

 flniihlng  method*,  221 

 Klaxlng,  211 

 granulating,  211 

 materialci.  'ZlG 

 mixing.  211 

 modifying  prcsaures,  221 

—  prism  powder,  222 

 pnlveriaing,  211 

service  {lowders,  219 
Gutta-percha,  14A 

 artincial,  4&3 

 moulds,  llt2. 


HAlfBRTow's  brush  process,  183 

 negative  prooti«s,  123 

— .  i>otiilive  pn^ceHii,  194 
Hand  grenade  charging  material,  252 
Hansen  process  printing  pUte^  IM 
Hard  rui)ber,  puoching,  4fl4 
Hats,  dyeing,  33 

He«t  regulation  of  incubators.  45? 

Hellhofflte,  233 

Heon's  gelatine  process,  42ft 

Hoke  printing  plates,  113 

Hot  eli-ctro-plating  baths,  103 

 gilding  Ijaths,  IM 

 water  apparatus,  4^4 

 glue  to  resist,  131 

Hydraulic  rams,  457 

Hydrofluoric  sf  id,  actioo  on  guss,  381 


iLi.rMntATBi)  fountains,  321 
Imitation  gems, 
Incandescent  ga--*  nmntles,  343 

.  theory  of,  3&i' 

Incombustible  parte'boanls,  2^1 

 sUrch  paste,  2M3 

Incubotors,  iM  . 

 temperature  rsgnlatKM),  4fil 

Indelible  Ink.  603 
Indian  Ink. 
IndU-rubber,  4lfl 

 articles,  moulding,  Ml 

 odourless  articles,  IMS 

 paints,  US 

—  punching  hole  In,  4&4 
.  reworking.  482 

 solvents  fur.  4^3 

 «rat*tltut<-ft,  41*2 

 testing  pigments,  lift 

—  texturcis  lolntlng.  4lS 
 toTs,  4S5 

 tubing,  4S3 

—  vamlHhing,  41S 
 vnluiniKing,  4l3 

Indigo  efTects,  calico  printing.  12 
Indirect  heating  of  water,  4&4 
Induction  colls,  4&fi 
Inks,  494-522  .  _ 

 action  of  McKhing  sgenU  on,  632 

 alizarine,  455 

 black  writing.  4M 

 bine-black. 

 bookbinders'.  520 

 burnishing,  520 

 coloured  writing,  49?j 

 copying,  BOO 

 cyclostyle,  512 

 engraving,  503 

 eraser,  521 

 for  fireproof  paper,  7S1 

 gold,  519 

 graph,  &ft3 

 Indelible,  B03 

 ln.lUn,  605 

 Invisible,  508 
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Ink*,  lithogTApblc,  &09 

 marking,  &iQ 

 mlsct  llaneous,  filfl 

 powder,  521 

 printing,  il2 

 sboe-fluiAherB',  630 

 illvpr,  519 

—  flt&niplng, 

 typewriter  riband,  fill 

— —  wat«rpnx>r,  6ao 
iDMcts,  electro-pUting,  111 
IntenKlty  coils,  ifil 
InviRlble  inks,  508 
Iridpscfnt  copper  deposits,  181 

 glsfts,  4M 

Iron  coppering,  mi 

—  electro-<|ppci«it8,  lH 

—  enamelling,  l^g 
IsinglaM,  m 
iTory.  6'i3 

 bleaching,  523 

 cleansing,  6'i4 

 gi Miliar,  626 

 making  fl<  xlble,  824 

 prepiiring  for  oiiuiaUires,  526 

—  softening,  fi2fi 
 suining,  626 


J 

Jafavs  and  Jar*nnlng,  627-533 

 gilding.  3A1 

Japanene  matches,  Hi 

Japanm  rs'  ni/^,  gilding  with,  SSft 

Japanning  cycleA,  529 

 leather.  532 

 trays,  631 

 woodwork,  631 

Jointing  iiulia-rublwr  textures,  AlB 
JoiDt«  in  eW'tric  wires,  £fi 
Joyce  printiug-plales,  LlA 

X 

K  Rim's  bydraallc  ram,  i&l 

Kid  glovf»H,  dyeing,  3Q 
Knife- bamilc8,  cleaning,  624 

Xi 

Laboratovt  filters,  212-26Q. 

I^Ace  airtains,  dyeing,  32. 
Lauceti,  IIM 

 exhibiting,  301 

Lead,  cleansing  for  clectro'plating,  92 

 electro^leposits,  112 

 glftiing,  il6 

Leather  gilding,  3fil 

 Japan  for,  632 

Leclanche  battery,  care  of,  fifi 
 cell,  &1 

IjCttering  for  Mgns,  gilding,  383  '. 
Lewis  gA5  mantle, 
Lightning  paper,  31^ 
lilac  Ore,  308 

 lances,  3Q& 

Lime  acetate,  eraporating,  214 


Lime  muds,  filtering,  . 
Liming  glue  materials,  120 
Linen  cone  filter,  261 
—  gtxxis,  home  dye*  for,  35 
Uquid  glue,  i^H 
Uthographic  inks,  6ilfl 
Lltbofyacieur,  £ii 


Machratiok  explalnetl.  IM 
Ma<ld(-r  cnloun>,  ailico  printing,  Ifi 
MagenU  dye,  iiilk,  21i 
Marie- Davy  cell,  62 

Manganese  bronze  »tyle,callco  printing,  U 

M»r>)le,  imitation,  332 
Marino  glue,  ilii 
Marking  on  glass,  404 
Marking-ink,  610 
Maroon  dyes,  silk,  ffi 

 wool.  2a 

Maroons,  3U 
Masonry,  gilding,  3fiS 
Matting  acid  for  glass,  404 
Mercury  gilding,  3£9 

 fulminate.  21fi 

Metallic  conduit  wiring, 

 surfaces,  iuk»  for,  619 

MeUls,  coating  with  glas», 

 gilding  by  amalgamation,  3fiS 

 grinding,  446 

 Japan  for,  532 

Microscttpical  sjwlmens,  pre-errlng,  143 

Miniatures,  preimration  itf  ivory  for,  636 

Moeller's  gas  mantle,  3M 

Moisture  proof  glue,  4^ 

Mordants,  calico  printing,  2& 

Morcll'it  embalming  fluid,  143  . 

M«>«wcs,  dyeing,  32 

Moulding  India- robber  articles,  4M 

Mouklings,  oompusition  for  picture  frame, 

378 

Moulds,  counter  press,  136 

 funible  metal,  134 

 gelatine,  134 

 gutta-percha.  135 

 high  relief,  13fi 

 ImpTvloUft,  L32 

 plaster  of  Paris,  m 

 renioTtng,  131 

 stearine,  134 

 stoving,  135 

—  undercut  pattern,  1.16 
Mounting  ivnry,  b'lb 
Mouth  glue,  432 
MUller's  embalming  fluid,  143 
Muslin  filters,  m 


N 

NAiTTtLCs  fire-grate,  214 
Nelson's  gelatine,  122 
Neoetyle  Ink.  612 
Nkkel,  electro-deposits  lli 

 pisting  eolntion.s,  116 

Nitrat4>  of  strontia,  pn  paring,  3Q] 
Nltroglyrerlne.  222 
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Oil  flltw-.  Warner's,  244 

 fires,  eztinioiisblng,  2&i 

 gilding,  384 

Oilcloth.  3I7-3JQ 
Olive  dyc«,  cotton,  t 

 —  wool,  'J& 

Orange  dyes,  cotton,  Z 

 —  wool,  22d 

Or-molu,  315 
Ornam«'ntinK  glaflfi,  lAi 
()xid<  II.  Itglit  imitied  by,  3iii 
Ozuniie, 

P 

Pauoino  xtyle,  calico  printing,  L2 
I'aint.  gilding  <jn,  ai& 
I*aint«.  fln'pioof,  '2!tl 
- —  India-rubbt  r,  IIM 
P»Ila<)iuni.  ••Ioctr<>-<l«'iM»«it-,  L2fl 
I'aticreatliii'.  uae  in  cmulsioiia.  111 
Pansy  dye,  ailk,  2& 
Paper,  flrepuwflng.  2H9 

—  gold  illumlnailuii  nn,  li^ 
Paperhangitij;,  gliding.  iI5 
Parkas'  vulcanising  proce^a.  111 
rasBtni's  embalming  fluid. 
Paoteor  (Chamberland)  filter,  212 
Percolation.  '2M 
Pharaoira  tu  rpenta,  314 
Photographic  cmulKionft,  Lifl 
Plctare  frame  mouldings,  conipoailion  for, : 
 frameN  314 

 cleaning,  3M 

 n-gllding.  1123 

Pigment  style,  calico  printing.  LI 
Pigmenta  for  glass  painting,  aaa 

 for  tndia-rabber,  41fl 

IMn  wheels,  3U 
Pipea.  onaroelllng.  IM 
PlalMcttv  ga.'4  mantles,  344 
Plaster  of  Paris,  gilding,  3->2 

—  — —  —  moulds,  133 
Plate  glasa,  bevelling  edges,  383 

stylo,  calico  printing,  la 
Platinum,  eU>ctroAlepoaits, 

 fulminates,  215 

Plombago,  gill,  m 

 silvered.  112 

Pohl'N  evA|M)riitiiiK  pan,  212 
I'olished  wood,  gildinK,  3Hfi 
I'ollshing  enamels,  IM 

 glass,  illl 

 vulcanite,  13 

Ponceau  dye,  wool,  'HL 
Porcelain,  electro-plating,  112 
Portfire",  3U2 
Pottery  k'ildlng.  382 
Powdering  glasH, 
Priming  nx  ketn,  2ftl 
l>rintiug-lnk.  M2 

 black,  ai3 

  c«)lour«>d,  615 

Printa,  irannfcrring  to  kUhs,  IID 
iMsmatlc  fountains,  321 
l*uce  dye.  wool.  2j1 
I'urple  dy«,  cotton,  1 


Purple  enamel,  l^ 

 Ink.  laa 

 fire,  3Qii 

 printing-ink,  SIS 

Pyrotechnic  mixtures,  308 
 sUia,  239 

a 

QOICKMATOB,  3U1 

B 

RACK-a-ROr-K,  233 
lUma,  hydranlic,  457 

Recutting  lilea,  Z3S 
lied  (Jhineae  fire,  3U& 

 dye«  cott<in,  1 

 wool,  28 

 enamel,  liS 

—  fire,  aoa 

 ink,  i99 

—  lanoed,  3M 

 printing-ink,  &15 

Register  grate  fixing,  281 

 grates,  '21k 

Regildlng  picture  frames.  314 
Relief  printing  pUte», 
Hwerve  Ktyle,  calico  printing,  la 
Resists  for  electro-plating,  \2k 
Rice's  geJatine  prucetw.  i:,^ 
Rife  hydraulic  raai,  Ifii 
Ri>lnirlte.  233 
Ruckot  ntxni,  229 
Kocketa,  23^ 

 com  position,  28S 

Roman  candles,  302 
Ro9e  lancet*.  3Utt 

—  rocket  .star»,  31111 
Roaiu-ground  etching.  1S2 
Robber  oompotuida.  reworking.  482 
 substitutes,  483 

S 

Salt  evaporation.  2fl3 

—  making,  evaporation,  2il3 

 Kmiduatlng  house.  'JM. 

Sand  blast  for  file  cutting,  2^ 
Sand-paper,  413 
Saucepans,  enamelling,  158 
Scenery,  fireproofing,  2fll 
Schnltxe  powder,  229 
Scmtch-brufthing,  SLl 

Scutch,  treatment  of,  428 
Sealing  glass  tubes,  llfl 
Seaweed  isinglass,  432 

 prepiiring  for  market,  433 

SecuriU',  234 

Seitz  oslMisUM  filter,  2ifi 

Self-acting  foont^iua,  323 

Service  minpowderw,  215 

Seseman's  embalming  fluid,  143 

Sharpening  flies, 

Shell  gold,  making,  360 

Shue-finlshers'  ink,  4212 

Signs,  gildinfr,  3ii2 

Silk  dyeiLg,  29 

 dye-*,  blue,  28 
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8ilk  djes  green. 

 niAfrcuTi^  24 

 m&ruon,  Zft 

 pansy,  39 

 violet,  29 

—  — —  yellow,  2i 

 Roods,  home  dye*  for,  3fl 

Silver,  cleanitig  U>r  elcctru  plating,  92. 
 coppering,  iiil 

—  deposits,  weighing,  121 

 electro-deiKMito,  I2i 

 electru-giiding,  IM 

 engraving  on,  ill 

 fulminaU',  Zia 

 gilding  by  dipping,  312 

 ink,  619 

  powder,  312 

 preparing  for  gilding.  322 

 uuKllding,  ;ifi3 

Silvered  plumtxi|:o,  131 
Silvering  copper  ingots,  122 

 Wory,  526 

Silver-plating  baths.  122 

Siinniaiice-Abady  00.^  recorder,  328 

Siting  gilt  frames,  am 

Slow  combiutlon  gratee,  22fi 

Smee's  cell,  &a 

Smokeless  powders,  23a 

Si'iip  lyps,  recovering  glycerine  from,  iSS 

Si><i«-s<tl(H.  evsporaling,  21A 

Softening  ivory,  625 

Solvents  for  india-rubber,  1n3 

Spirit  colour  style,  calico  printing,  lA 

 dyes,  34 

Sp«)nge  lilU'rs.  241 
Sprengel  explosives,  232 
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 filters,  24fi 
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Stamping-inks  S16 
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Starch  glue,  431 

Steam  culount,  calico  printing,  2Q 

Stearine  monlds,  134 

Steel,  cleaning  for  electn>-plallng,  23 

 electro-d»'pot<ita,  112 

 rngraving,  Hi 

 gliding  on,  313 
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Stone  paper,  113 
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SnccuM  tardxaci,  filtering,  244 

Solpburic  acid,  use  in  embalming,  142 

Sunlight  gas  mantle,  3U. 

tSynipatlietic  itik^,  ^S. 

Syrup  filter^*,  2hA 

Switdies,  eiectrk,  fift 
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Tkli-talb  clock,  Ifi 
Testing  enamels,  l&fi 

 gelatine,  421 

 glut's,  424^  43fi 

 rubber  g«»od.t.  41fi 

Textile  fabrtoH,  firepronftng.  2811 


Textile  fabrics,  gilding,  3&3 

Tbdo,  1114 

Thiclieniugs,  calico  printing,  2fi 

Tboria,  use  in  incandescent  maotlce,  3&2 

Tbwaltes'  preserving  fluid,  143 

Timber,  fi reproofing,  2ii3 

Time  («igiial.'<,  elertric,  12 

Tin,  I'leaning  for  electro>platlng,  22 

 electru-deriosits,  123 

 ink  for  writing  on,  619 

Tools  for  engravers,  I7I 
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TouihjKiper,  304 
TourbilliiinH,  3(iH 
Toys,  iudiarubber,  4>ifi 
Tracing-paper  for  etchers,  IB3 
lYauvforriDg  cngraviii(!M  to  glass,  41(1 
Trai)s]>art'iit  enamels,  LiLi 

 ja{)an,  53Z 

Trays,  Japanning,  621 
Tuniiiig  glass  in  lathe,  28S 

 vulcanite,  iA 

Turpentine  varnish,  IM 
Turquoise  enamels,  1&& 
Turquoises,  artificial,  3!i3 
Typewriter  riband  ink,  Ul 


V 

Ullagiko  a  csHk,  all 
Ungerer's  iM-nDlaior,  212 
U)iward  filtration,  2^ 
Urquhart's  cell,  5^ 


V 

Vacdcm  filters,  2fil 
Vaniishing  India-rubber,  ila 
Vats  for  electro-plating,  fli 
Vellum,  gold  iUuminstiuu  on,  3ii2 
Veneering,  Klue  fur,  i3I 
Vetter's  preserving  fluid,  143 
Violet  dyes,  cotton,  Ifl 

 silk,  29 

 wool,  28 

 flrf,  303 

 inks,  &QQ 

 lances,  3Qfi 

 rockrt  Ptars,  31U. 

Viscid  liquids,  fHUTiiig,  24B  • 
Voelker  gas  mantle,  34]i 
Vulcanised  rublwr,  properties  of,  413 
Vulcanising  rubber,  413 
Vulcanite,  42 


w 

Waix-PLATfa.  enamelling,  153 
Warner's  oil  filter,  245 
Watch  parts  gilding,  323 

 graining,  314 

Watchmaker's  enamels,  Lfi3 
Water  filtration.  23S 

 gliding,  383 

 in  boilers,  measuring,  358 

 level  alarms,  69»  7o 

Waterproof  glue,  432 
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Waterproof  ink,  521 
Watarprooftng  fabfkl,  4T1 
Watt'i  oell,  M 

WdKtaiog  elfletra-depoeiU,  Ul 

Wrl!  tin-,  2H0 

WelnUw  h  giw  mantle,  345,  363 
White  calico  printing,  11 

 CUiMM  fin.  305 

— —  MMaMl,  IM,  IM 

 fire.  308 

 rocket  itu*,  301 

Wild  cherry  iMil 

oU.44 
Wliitew  giMl,  41t 
window;*.  (;!.ir.lti(?,  411 
Woo«l  cfiKraN  Inn,  I'O 
—  gilJlun  on.  s^i 

vixienr,  nae  In  embalmiog,  L41 
Wood-iMffk,  J«p4iiiiliig,  sn 
Wool,47»lnf{.  27 
— -  djre*,  bltick,  27 

—  blue,  'i1 

—  green,  37 


grey,  28 
marouu,  28 
olive,  38 


Wool  dye»,  ponoeuL  SS 

■  puce,  28 

  red,  28 

 violet,  38 

WooUeo  nods,  booM  dyes  for,  34 

 materlato,  InoooibuiUbto,  1»I 

 ao  gUM,  412 


YuunreaHeopitakliib 

 (ly«-«.  hllk.  29 

 pnamel,  155 


tire,  308 
—  pdnUng-tnk,  514 


Zutc  chloride,  use  in  embalmlDg,  141 

 « livmlnf;  for  ol(  uHB  pIlMng,  M 

a— >  copper i  I  ig,  100 

 gll4Bnf .  371 

—  Ink  fur  writing  on.  619 
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With  steady  "itride 
Without  respite 

Like  rising  tide, 
Proceeds  Fluxite. 


FLUXITE 

That's  the  cry  heard  wherever  soldering  work  i-,  lo  l>c 
done.  Pluinbcfb,  t.lecirici;in»,  G.isfittcrs,  and  other 
Metal-workers  alUnow  "  Fluxite  "  is  the  paste  flux  that 

SIMPLIFIES  SOLDERING 
AND  LEAD-JOINTING 

They  use  it  because  it  solders  and  tins  even  dirty 
metals  without  cleaning.  It  iloes  not  corrode  and  is  as 
safe  as  resin.  Fur  tinning .  Brass  Unions  and  Taps, 
for  "  IjI  wing  ■■  coinpo  joints  —  in  fact,  for  any 
^oldering  job  it  is  unequalled.  Moreover,  it  does 
lead-jointing  witho  -.oider  merely  by  the  use  of 
blow-lamp  or  blow-pipc.  H  desiicd,  some  solder 
can  be  powdeicd  into  a  httic  "  F  uxitc  "  and  the  two 
applied  simultaricu.  sty. 
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Anyone  can  do  soldering  work  with  "Fluxite." 

YOU   WANT  SOME. 

Of  Jronmongers  and  Oilshops,  in        //-  and  2/-  tins. 
Made  by  THE  AUTO  CONTROLLER  CO. 
170  Vienna  Road,  Bermondsey,  S.E. 
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TOWNSON  &  MERCER,  Ltd. 

Manufacturers    and    Importers    of    Chemical  Physical, 
Botanical,    Assay    and    Bacteriological   Apparatus  and 
Hospital  Sundries,  and  Chemicals* 

Appamttts  for  the  Analysis  of  Air,  Gas,  Water,  Milk, 

Sugar,  Cement,  Soil,  etc* 

Oil  Testing,  Viscometers,  and   Board  of  Trade  Flash 

Point  Apparatus* 

Apparatus  for  Sound,  Light,  Heat,  Frictional  and  Voltaic 

Electricity,  Hydrostatics,  Pneumatics,  Mechanics, 
Elementary  Science,   Physical  Geography,  Meteorology, 

and  Mathematical  Instruments* 

Diagrams,  Geometrical  Models,  Lantern  Slides,  General 
Physical  Laboratory  Apparatus,  Tools  and  Fittings* 

Sok  Agents  in  ike  United  Kingdom  for  Beekcr^s  Sons 

Rotterdam  Balances  and  Weights* 


WE  Pimm  THE  FOLLOWING  CATALOGUES: 

Part  I. — Balances  and  Weights. 

U  11.  &  IlI.-BdncM.  Weights,  Gcoeni  Chonical  and  BMteriolotical 

Apparatus. 

„    v.,  VI.,  VII.,  VIII.  6c  IX.— Physical  Apparatus,  including  Heat.  Light. 
Sound,  Frictional  and  Voltaic   Eiectricily,   Mechanics,  Pneumatics, 
Hydrostatics.  Meteorology,  Physical  Geography,  Milhgmaliral  Inilni- 
Elementarjr  Science,  Goienl  Phyucal  Glanwrm  Tcob  and 
Labonlocy  F'maap, 
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Theory  of  Voussoir  Arches.  By  Prof.  W.  Cain.  Third 
edition,  201  pp.,  i8mo,  boards.    {New  York,  1906,)  as.  net. 
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Theory  of  Axches  and  Suspension  Bridges.  By  J.  Melan 
and  D.  B.  Steinman,  C.E.,  Ph.D.  Demy  8vo,  303  pp./ 
118  ilhis.  [Nruj  York,  191S,)  15s.  net.  Postage,  inland, 
Sd.  I  abroad,  lod. 

New  Formulae  for  the  Loads  and  Deflections  of  Solid  Beams 
and  Girders.  By  W.  Donaldson.  Second  edition,  II 
illus.,  viii  +  56  pp.,  8vo.    (1872.)    4s.  6d. 

Plate  Girder  Railway  Bridges.  By  M.  Fitzmaurice. 
4  plates,  Z04  pp.,  8vo.   (1896.)  6s. 

Pocket  Book  of  Galcnlations  in  Stresses.  By  E.  M.  George. 

66  Hills.,  140  pp.,  royal  32mo,  half  roan.    (1895.)  3S.61I. 

Tables  for  Roof  Framing.  By  G.  D.  Inskip.  Second 
edition,  451  pp.,  8vo,  leather.  (New  York,  1906,)  12s,  6d. 
net. 

IStresses  in  Girder  and  Roof  Flrame8«  for  both  dead  and 
live  loads,  by  simple  Multiplication,  etc.  By  F.  R*  John- 
son. 28  plates,  215  pp.,  crown  8vo.   (1894,)  6s. 

A  Graphical  Method  for  Swing  Bridges.  By  B.  F.  La  Rue. 
4 plates,  104pp.,  i8mo,  boards.    (New  York,  1904,)  2S.net. 

Notes  on  Cylinder  Bridge  Pirn  and  the  Well  System  of 
Foundations.  By  J.  Newman.   144  pp.,  8vo.   {1893.)  6s. 

Calculation  of  Columns.  By  T.  Nielsen.  4  plates,  36  pp., 
8vo.    {1911.)    4s.  6d.  net. 

A  New  Method  of  Graphic  Statics  applied  in  the  Construc- 
tion of  Wrought  Iron  Girders.  By  £.  Olander.  16  plates, 
smaU  foUo.    (1887.)   los.  6(L 

Steel  Bar  and  Plate  Tables.  Giving  Weight  of  a  Lineal 
Foot  of  all  siases  of  L  and  T  Bars,  Flat  Bars,  Plates,  Square 
and  Round  Bars.  By  £.  Read.  On  large  folding  card. 
IS.  net. 

Reference  Book  for  Statical  Calculations.  By  F.  Rnff. 
With  diagrams,  140  pp.,  crown  8vo.    (1906.)    5s.  net. 

Suspension  Bridges  and  Cantilevers.  By  D.  B.  Stein- 
mann.  vii  +  185  pp.,  i8mo,  boards.  (Van  Nostrand 
Sekibs,  No.  127.)    (New  York,  1911.)   2S.  net. 

The  Anatomy  of  Brid^evvork.  By  W.  H.  Thorpe.  103 
illus.,  190  pp.,  crown  8vo.    (1914,)    6s,  net. 
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CEMENT  AND  CONCRETE 

Portlaiid  Cement^  its  Manufacture,  Testing  and  Use.  By 
D.  B.  Butler.  Third  edition,  135  iUus.,  including  17 
plates,  xii    450  pp.,  8vo.   {191S.)   16s,  net. 

Theory  of  Steel -Concrete  Arches  and  of  Vaulted  Struc- 
tures.   By  W.  Cain.    Fifth  ed.,  27  illus.,  212  pp.,  i8mo, 

boards.    {New  York,  1909.)    2S.  net. 

Reinforced  Concrete  Construction.  Elementary  Course. 
By  M.  T.  Cantell.   65  illus.,  135  pp.,  crown  8vo.  {19IL) 

4s.  6d.  net. 

Reinforced  Concrete  Construction.  Advanced  Course. 
By  M.  T.  Cantell.  242  illus.,  xvi  +  240  pp.,  super 
royal  8vo.    {1912.)   izs.  6d,  net. 

Graphical  Reinforced  Concrete  Design.  A  series  of  Dia- 
grams on  sheets  (measuring  lyi  in.  by  22}  in.)  for  Design* 
ing  and  Checking.  With  48-page  pamphlet.  By  J.  A. 
Davenport.  Complete  in  roll.   {1911.)  55.  net. 

Cement  Users'  and  Buyers*  Guide.   By  Calcare.  115 

pp.,  32mo,  cloth.    {1901.)    is.  6d.  net. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 
By  G.  F.  Dodge.  31  illus.,  104  pp.,  oblong  folio.  {New 
York,  1910.)    17s.  not. 

Cements,  Mortars,  and  Concretes  ;  their  Physical  proper- 
tics.  By  M.  S.  Falk.  78  illus.,  176  pp.,  8vo.  {New  York, 
1904.)    ICS.  bd.  net. 

Concrete  Construction,  Methods  and  Cost.  Bv  H.  P. 
Gillette  and  C.  S.  Hill.  310  illus.,  690  pp.,  8vo.  {New 
York,  1908.)   £1  IS.  net. 

Works  by  A.  A.  HOUGHTON. 

Practical  Silo  Construction.    18  illus.,  69  pp.,  cr«  8yo. 

(S.  &  C.  Series,  No.  27.)  {New  York,  1911.)  is.  6d.  net. 
Moulding  Concrete  Chimneys,  Slate  and  Roof  Tiles.  15 

illus.,  61  pp.,  cr.  8vo.  (S.  &  C.  Series,  No.  2S.)  {New 
York,  1911.)    IS.  6d.  net. 

Moulding  and  Curing  Ornamental  Concrete.  5  illus.,  58  pp., 
cr.  8vo.  (S.  cSc  C.  Series,  No.  29.)  {New  York,  1911.) 
IS.  6d.  net. 
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Concrete  Wall  Forms,  i6  illus.,  62  pp.,  cr.  8vo.   (S.  &  C. 

Series,  No.  30.)   {New  York,  1912.)  is.  6cL  net. 
Concrete  Monuments,  Mausoleimis  and  Burial  Vaiilta. 

18  illxis.,  65  pp.,  cr.  8vo.   (S.  &  C.  Series,  No.  31.)  {N€» 

York,  1911.)    IS.  6d,  net. 
Concrete  Floors  and  Sidewalks.    8  illus.,  63  pp.,  cr.  8vo. 

(S.  &  C.  Series,  Xo.  32.)  (New  York,  1911.)  is.  6d.  net. 
Moulding  Concrete  Baths,  Tubs,  Aquariums  and  Nata- 

toriums.    16  illus.,  64  pp.,  cr.  8vo.    (S»  &  C.  Series, 

No.  33.)    (iVnr  York,  1911.)    is.  6d.  net. 

Concrete  Bridges,  Culverts,  and  Sewers.  14  illus.,  58  pp.,  cr. 
8vo.  (S. &C.  Skries.Xo.  34.)  {New  York,  1912.)  is.Gd.  net. 

Constructing  Concrete  Porches.    18  illus.,  62  ppu,  cr.  8vo. 
(S.  &  C.  Series,  No.  35.)    is.  6d,  net. 

Moulding  Concrete  Flower-Pots,  Boxes,  Jardinieres,  etc. 

8  illus.,  52  pp.,  cr.  8va    (S.  &  C.  Series,  No.  36.) 

{New  York,  1912.)    is.  6d.  net. 
Moulding  Concrete  Fountains  and  Lawn  Ornaments* 

14  illus.,  56  pp.,  crown  8vo,  (S.  &  C.  Series,  No.  37.) 
{New  York,  1912.)   is.  net. 


Concrete  and  Reinforced  Concrete.  By  H.  A.  Reid.  715 

illus.,  884  pp.,  royal  8vo.    {New  York,  1907.)   £1  is.  net 

Specification  for  Concrete  Flags.  Issued  by  the  Institution 
of  Municipal  and  County  Engineers.  Folio,  sewed. 
{1911.)   2s.  6d.  net. 

CIVIL  ENGINEERING 

Canals,  Surveying. 
{See  also  Irrigation  and  Water  Supply.) 

Practical  Hints  to  Young  Engineers  Employed  on  Indian 
Railways.    By  A.  W.  C.  Addis.    14  illus.,  154  pp., 

i2mo.    (1910.)    3s.  (>d.  net. 

Levelling,  Barometric,  Trigonometric  and  Spirit.    By  I.  O. 
Baker.    Third  edition,  15  illus.,  145  pp.,  i8mo,  boards. 

(Nc'c  York,  1910.)    2s.  net. 

River  and  Canal  Engineering.   By  £.  S.  Bellasis.  72 
illus.,  X  +  220  pp.,  8vo.    {1913.)   8s.  net. 
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Punjab  Rivers  and  Works.  By  E.  S.  Bellasis.  Second 
edition*  47  ill«s.,  viii  +  64  pp.,  folio.    {1912.)   8s.  net. 

Nones  on  Instruments  best  suited  for  Enaneering  Field  Work 
in  India  and  the  Colonies.  By  W.  G.  BUgh,  65  illus., 
218  pp.,  8vo.    (1914.)    5s.  6d. 

The  Civil  Engineers'  Cost  Book.  By  Major  T.  E.  Cole- 
man, R.E.    xii  +  289  pp.,    Pocket  size  {6J  X  3t  in.), 

leather  cloth.    {1912,)    5s.  net. 

Retaining  Walls  in  Theory  and  Practice.  By  T.  £.  Cole- 
man* 104  i]lu5.»  160  pp.,  crown  8vo.   (1914.)   5s.  net. 

On  Curved  Masonry  Dams.  By  W.  B.  Coventry*  8vo« 
sewed.    (1894.)  2s. 

A  Practical  Method  of  Determining  the  Profile  of  a  Masonry 
Dam.    By  W.B.Coventry.    8vo,  sewed.    (1894.)    2s.  6d, 

The  Stresses  on  Masonry  Dams  (obHquc  sections).  By 
W.  B.  Coventry.  8vo,  sewed.    {1894.)  2s. 

Hiuidbook  of  Cost  Data  for  Contractors  and  Engineers. 

By  H.  P«  Gillette.  1,854  PP**  crown  8vo,  leatiber»  gilt 
edges.  Second  ed.  (New  York,  1914.)  £1  is.  net. 

High  Masonry  Dams.  By  E.  S.  Gould.  2nd.  edit.  With 
illus.,  88  pp.,  iSmo,  boards.    {New  York,  1905.)    2s.  net. 

Railway  Tunnelling  in  Heavy  Ground.  By  C.  Gripper. 
3  plates,  66  pp.,  royal  8vo.    (1879.)   js.  6d. 

Levelling  and  its  General  Application.  By  Thomas 
HoHoway.  Revised  by  H.  T.  Tallack.  8vo,  71  illns., 
149  pp.  Third  ed.  (1914,)  2s.  6d,  net.  Postage,  inland, 
4d. ;  abroad,  6d. 

Waterways  and  Water  Transport.   By  J.  S.  Jeans.  55 

illus.,  520  pp.,  8vo.    (1890.)    gs.  net. 

Table  of  Barometrical  Heights  to  20.000  Feet.  By  Lieut.-Col. 
W.  U.  Mackesy.  1  plate,  24  pp.,  royal  32010.  3s. 

Aid  Book  to  Engineering  Enterprise.  By  £.  Matheson. 

Third  edition,  illustrated,  916  pp.,  medium  8vo,  buckram. 
(1898.)   £1  4s. 

A  Treatise  on  Surveying.  By  R.  E.  Middleton  and  O. 
Chadwick.    Third  edition,  royal  8vo.  (1911.) 

Part    1.    II  plates,  162  illus.,  285  pp.    ids.  (id. 
„    II.    152  ilius.  and  2  plates,  340  pp.    los.  6d. 
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A  Pocket  Book  of  Useful  FormulaB  and  Memoranda,  for 

Civil  and  Mechanical  Engineers.  By  Sir  G.  L.  Molesworth 
and  H.  B.  Molesworth.  With  an  Electrical  Supplement 
by  W.  H.  Molesworth.  Twenty-seventh  edition,  800 
ilius.,  viii  +  936  pp.,  oblong  32m(^  leather.  (1913,)  5s.  net. 

Tbe  Pocket  Books  of  Sir  G.  L.  Molesworfh  and  J.  T.  Hunt, 

printed  on  India  paper  and  bound  in  one  vol.  Royal  ^xmo, 
russia,  gilt  edges.  los.  6d.  net. 

Metallic  Structures :  Corrosion  and  Fouling  and  their 
Prevention.  By  J«  Newman.  38  lUus.,  xii  +  374  pp., 
crown  8vo.    (2896,)  gs. 

Scamping  Tricks  and  Odd  Knowledge  occasionally  prac- 
tised upon  Public  Works.  By  J.  Newman.  New  imp., 
129  pp.,  crown  8vo.    (1908.)    2s.  net. 

Compensation  Discharge  in  the  Rivers  and  Streams  of  the 
West  Riding  (Yorkshire,  England).  By  M.  M.  Pater- 
son.   55  pp.,  8vo.    (1896,)    2s.  net. 

Co-ordinate  Geometry  applied  to  Land  Surveying.  By  W. 
Pilkington.  5  iUus.,  44  pp.,  lamo.   (1909.)   is.  6d.  net. 

Ptoneering.   By  F.  Shelford.   14  lUus.,  88  pp.,  crown 
8va   (1999.)   3s.  net 

Topographical  Surveying.  By  G.  J.  Specht.  4th  edition, 
2  plates  and  28  illus.,  210  pp.,  i8mo,  boards.  Fourth 
ed.  (New  York,  1910.)    2S.  net. 

Spons'  Dictionary  of  Engineering,  Civil,  Mechanical,  Mili- 
tary and  Naval.  10,000  illus.,  4,300  pp.,  super  royal  8vo. 
(1874,  Supplement  issued  in  1881,)   Complete,  in  4  voK 

£3  35.  net. 

Surveying  and  Levelling  Instruments.   Theoretically  and 

Practically  described.  By  W.  F.  Stanley.  Revised  by 
[.  T.  Tallack.  For  Construction.  Qualities,  Selection, 
Preservation,  Adjust m(  nts  and  I'ses  ;  with  other  apparatus 
and  appliances  used  by  Civil  Engineers  and  Surveyors  in 
the  field.  Fourth  ed.  433  illus.,  606  pp.  (1914,)  ys,  6d, 
net.   Postage,  inland,  5^. ;  abroad,  lod. 

Surveyor's  Handbook.  By  T.  U.  Taylor.  zi6  illus.,  310 
pp.,  crown  8vo,  leather,  gilt  edges.  (N$»  YoH^,  1908.) 
8s.  6i.  n^. 

Logarithmic  Land  Measorement.  By  J.  Wallaee.  32  pp., 
royal  8vo.   (1910,)   5s.  net. 
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The  Drainage  at  Fens  and  Low  Lands  by  Gravitation  and 

Steam  Power.  By  W,  H*  Wheeler.  8  plates,  175  pp.,  8vo. 

(1888.)  12s.  6d. 
Stadia  Surrey ing,  the  theory  of  Stadia  Measurements.  By 

A.  WInslow.    Ninth  ed,  148  pp.,  i8mo,  boards.  {New 

York,  1923.)  25.  net. 
Handbook  on  Tacheometrical  Surveying.   By  C.  Xydis. 

55  illus.,  3  plates,  63  pp.,  8vo.    {1909.)   6s.  net. 

CURVE  TABLES 

Grace's  Tables  for  Curves,  with  hints  to  young  engineers. 

8  figures,  43  pp.,  oblong  8vo.    {1908.)    5s.  net. 
Data  relating  to  Railway  Curves  and  Super -elevations, 

shown  graphically.    By  J*  H.  Haiate.   On  folding  card  lor 

pocket  use.    6d.  net. 

TaUeo  lor  setting-out  Railway  Curves.    By  C.  P.  Hogg. 

A  series  of  cards  in  neat  cloth  case.   4s.  6d. 
Tables  for  setting  out  Curves  for  Railways,  Roads,  Canals, 
etc.  By  A.  Kennedy  and  R.  W.  Hackwood.  32mo. 
as.  net. 

Spiral  TftUss.  Bv  J.  G.  Sullivan.  47  pp.,  X2mo,  leather. 
{New  York.)  6s.  6d.  net 

Tables  for  Setting  out  Curves  from  loi  to  5^000  feet  radius. 
By  H.  A.  Cutler  and  P.  J.  Edge.   Royal  32mo.   2$.  net. 

Tables  of  Parabolic  Curves  for  the  use  of  Railway  Engineers, 
and  others.    By  G.  T.  Allen.    Fcap.  i6mo.  4s. 

Transition  Curves.  By  W.  G.  Fox.  Second  edition,  80  pp , 
l8mo,  boards.    {New  York.)    2s.  net. 

DICTIONARIES 

Technological  Dictionary  in  the  English,  Spanish,  German 
and  French  Languagea.  By  D.  Carlos  Uueiin  Y  Araau. 
Crown  8vo. 

Vol.  I.  English-Spanish-German-French.  609  pp. 
{J906.)    ICS.  6d.  net. 

Vol,  II.  German-English-French-Spanish.  720  pp. 
(1908.)    IDS.  6d.  net. 

Vol.  III.  French-German-Spanisu-English.  In  pre- 
paration. 

-  VoL  IV.    Spanish-French-English-German.    750  pp. 

(1910.)   10s.  bd.  net. 
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Dicttooary  of  Englisli  and  Spanish  Technical  and  Com- 
mercial Terms.  By  W.  Jackeon*  164  pp.,  fcap.  8vo. 
(1911.)   25.  6d.  net. 

Englieh-French  and  French-Ea^ish  Dictionaiy.  of  the 

Motor-Gar,  Cycle  and  Boat.  By  F.  Lucas*  171  pp., 

crown  8vo.   {1905.)  2S,  net. 
Spanish-English  Dictionary  of  Blining  Terms.  By  F* 

Lucas.  78  pp.,  8vo.   (1905.)   55.  net 
English -Russian  and  Russian-EngUsh  Engineering  IMc- 

tionary.  By  L.  Medlar,  too  pp.,  z6mo.  (1909.) 

2s,  6d.  net. 

DOMESTIC  ECONQMY 

Food  Adulteration  and  its  Detection.  By  J.  P.  Battefsliall. 

12  plates,  328  pp.,  demy  8vo.   (New  York,  2887.)  i$s. 

The  Cooking  Range,  its  Failings  and  Remedies,    By  F.  Dye. 

52  pp.,  fcap.  8vo,  sewed.    (1888.)  6d. 
Spices  and  How  to  Know  Them.    By  W.  M.  Gibbs.  With 

47  plates,  including  14  in  colours,  179  pp.,  8vo.    (New  York, 

1909.)    15s.  net. 
The  Kitchen  Boiler  and  Water  Pipes.   By  H.  Grimshaw. 

8vo,  sewed.    {1887.)    is.  net. 

Spons'  Household  Manual,  250  iUus.,  1^43  pp.,  demy  8v6. 
(1902.)  7s.  M. 
Ditto      ditto      half-bound  French  morocco.  9^. 

DRAWING 

The  Ornamental  Penman's,  Engraver's  and  Sign  Writer's 
Pocket  Book  of  Alphabets.  By  B.  Alexander.  New 
Impression.  Oblong  i2mo,  sewed.  6d.  net. 

SSide  Y9iv€  Diagrams :  a  French  Method  for  their  Construc- 
tion. By  L.  Banlcson.  i8mo,  boards.  (New  York, 
1892.)   2s.  net. 

A  System  of  Easy  Lettering.  By  J.  H.  Cromwell.  Twelfth 
edition,  39  plates,  oblong  8vo.  {Ncu>  York,  1922.)  2s.  Gd. 
net. 

Key  to  the  Theory  and  Methods  of  Linear  Perspective. 
By  C.  W.  Dymond,  F.S.A.  6  plates,  32  pp.,  crown  8vo. 
(S.  &  C.  Series,  No.  20.)    (1910.).  is.  6d.  net 
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Plane  Geometrical  Drawing.   By  R.  G.  Fawdry.  Illus- 
trated, 185  pp.,  crown  8vo.    (190L)    3s.  net. 

Hints  on  Arcliitectural  Draughttmamhip.  By  G.  W,  T. 

HaUatt.  Fourth  ed.,  80  pp.,  zSmo.  {190S.)  zs.6i.net. 
A  First  Gonrae  of  Mechanical  Drawing  (Tracing).  By  G. 

HalUday.  Oblong  4to,  sewed,  zs, 
A  Text-Book  of  Graphic  Statlca.  By  C.  W.  Malcolm. 

155  illus.,  316  pp.,  8va.  (Nem  York,  1909.)  12$.  6d.  net. 
Drawings  for  Medium-sized  Repetition  Work.   By  R.  D. 

Spinney.    47  illus.,  130  pp.,  Svo.    (1909.)    3s.  6d, 

net. 

Matliematical  Drawing  Instruments.   By  W.  F.  Stanley. 
Seventh  ed.,  265  illus.,  370  pp.,  or.  Svo.    {1900.)  5s. 


EARTHWORK 

Tables  for  Computing  the  Contents  of  Earthwork  in  the 

Cuttings  and  Embankments  of  Railways.  By  W.  Mac- 
gregor.    i  plate,  59  pp.,  royal  8vo.  6s. 

Tables  for  facilitating  the  Calculation  of  Earth worka. 
By  D.  Cunningham.    120  pp.,  royal  8vo.    los.  6d. 

Grace's  Earthwork  Tablea.  36  double-page  tables,  4to. 

I2S.  6d.  net. 

Earthwork  Sllpa  and  Subaldencea  on  Public  Works.  By 

J.  Newman*  240  pp.,  crown  Svo.   {1S90,)  7s.  6d. 


ELECTRICAL  ENGLNEERING 

Journal  of  the  Institution  of  Electrical  Engineers.  Edited 
by  P.  F.  Rowell,  Secretary.  Issued  in  quarto  parts.  The 
number  of  parts  will  be  from  Z2  to  z6  annually.  Annual 
Subscription,  46s.  post  free,  payable  in  advance.  Single 
copies,  3s.  gd.  post  free. 

Practical  Electric  Bell  Fitting.  By  F.  G.  Allsop.  Tenth 
edition,  186  illus.,  including  8  folding  plates,  185  pp.,  cr, 
Svo.    (1914.)    2s.  6d,  net. 

Telephones  :  their  Construction  and  Fitting.  By  F.  C.  All- 
sop.  Eighth  edition,  new  imp.,  184  illus.,  2^2  pp., 
cr.  8vo.    {1914.)    2s.  Gd.  net. 
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8vo.    (1914,)  (FiNSBURY  Technical  Manual.)  4s.  6d,  net. 

Practical  Construction  of  Electric  Tramways.  By  W,  R. 
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Crotch.  New  impression,  238  illus.,  viii  -f  223  pp.,  8vo. 
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50  pp.,  fcap.  8vo.   {1914,)   is.  6d.  net. 

Wirdess  Telegraphy  for  Intending  Operators.  By  G.  K.  P. 
Eden.  16  illus.,  80  pp.,  cr.  8vo.  (S.  &  C.  Series,  Na 
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(New  York.  1908.)    12s.  6d.  net. 

Practical  Electrics :  a  Universal  Handybook  on  Every  Day 
Electrical  Matters.  Ninth  ed.,  126  illus.,  135  pp.,  8vOw  &  C. 
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Gas  Works  :   their  Arrangement,  Construction,  Plant  and 
Machinery.   By  F.  Colyer.  31  folding  plates,  134  pp., 
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MACHINERY 

{See  also  Irrigation  and  Water  Supply.) 

Hydraulics  with  Working  Tables.   By  £.  S.  Bellasis. 
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The  Dynamics  of  Surfaces:  An  introduction  to  the  study  of 
Biological  Surface  Phenomena.  By  Prof.  Dr.  Med.  Leonor 
Michaelis.  Privatdozent  in  the  University  of  Berlin.  Trans- 
lated by  W.  H.  Perkins,  M.Sc.  I>my  8vo,  ii8  pp.,  8  illus. 
(1914.)    4s.  net.    Postage,  inland,  3c/.  ;   abroad,  6d. 

Experimental  Science  :  Elementary,  Practical  and  Experi- 
mental Physics.  By  G.  M.  Hopkins.  Twenty-third  edition, 
920  illus.,  1,100  pp.,  Svo.  {New  York,  1902.)  £1  is.  net. 

Reform  in  Chemical  and  Physical  Calculations.  By 
C.  J.  T.  Hanssen*  Demy  4to.    (1897.)   6s.  6d.  net. 

The  Gyroscope,  an  Experimental  Study.  By  V.  £.  John- 
son. 34  illus.,  40  pp.,  cr.  Svo.  (S.  &  C.  Series, No.  22.) 
(1911.)   IS.  6d.  net. 

The  Gyroscope.  By  F*  J.  B.  Cordeiro>  Author  of  "  The 
Atmosphere,"  etc..  etc.  19  illus.,  viii  +  105  pp.,  cr.  Svo. 
{New  York.  1913,)   6s.  6d.  net. 

Introdncdon  to  the  Study  of  Colour  Phenomeiia.  By  J.  W. 
Lovibond.  10  coloured  plates,  4 S  pp.,  Svo.  (1906.)  55.net. 

The  Energy  CShart.  Practical  application  to  reciprocating 
steam-engines.  By  Captain  H.  R.  Sankey.  157  illus., 
170  pp.,  Svo.    (1907.)   7s.  6d.  net. 
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thick),  leather  cloth,  with  rounded  corners.    4s.  net. 

Approximate  Estimates.  By  T.  E.  Coleman.  Fourth  edi- 
tion, 4R1  pp.,  oblong  32mo,  leather.    (1914.)    5s.  net. 

The  CivU  Engjiieers'  Cost  Book.  By  Major  T.  E.  Coleman, 
xii  +  289  pp.,  pocket  size  (6^  in.  by  3}  in.),  leather  cloth. 
(1912.)  5S.  net. 

Railway  Stores  Price  Book.  By  W«  O.  Kempthome. 

490  .pp.,  demy  Svo.   (1999.)  los.  6d.  net. 

Spono*  Architects*  and  BuUders'  Podcet  Prioe«Book. 
Edited  by  Glyda  Youog.  Revised  by  Stanford  M* 
Brooks.  .  Forty-first  ed.,  viii  +  308  pp.,  green  leather 
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RAILWAY  ENGINEERING  AND 

MANAGEMENT 

Pnctical  Hints  to  Young  Engineers  Employed  on  Indian 
Railways.  By  A.  W.  G.  Addis.  14  illus.,  154  pp.,  zamo. 
{1910,)  3s.  6d.  net. 

Up-to-date  Air  Brake  Gatedilsm.  By  R.  H.  Blackall. 

Twenty-fifth  edition,  5  coloured  plates,  96  illns..  305  pp., 
crown  8vo.   {New  York,  1923.)  8s.  6d.  net. 

Prevention  of  Railroad  Accidents,  or  Safety  in  Railroading. 

By  Geo.  Bradshaw.   64  illus.,  173  pp.,  square  crown  8vo. 

{New  York,  1912.)    2s.  6d.  net. 
Simple  and  Automatic  Vacuum  Brakes.  By  G.  Brigg8» 

G.N.R.    II  plates,  8vo.    (1892.)  4s. 

Notes  on  Permanent-way  Material,  Plate-laying,  and  Points 
and  Crossings.  By  W.  H.  Gole.  Sixth  edition,  revised, 
44  illus.  in  39  plates,  203  pp.,  crown  8vo.  {1912.)  7s.  6d. 
net. 

Railway  En^neers'  Field  Book.  By  Major  G.  R.  Hearn, 
R.E.,  Assoc.  Inst.  Civil  Engrs.,  and  A.  G.  Watson,  C.E. 
i2mo,  leather,  230  pp.,  33  illns.  {1914.)  21s.net.  Postage* 
inland,      ;  abroad,  6d, 

Statistical  Tables  of  the  Working  of  Raflways  in  various 
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Second  edition ,  84  pp.,  small  rolio,  sewed.    {1906. )   16s.  net. 

Locomotive  Breakdowns,  Emergencies  and  their  Remedies. 
By  Geo.  L.  Fowler,  M.E.,  and  W.  W.  Wood.  Seventh  ed., 
92  illus.,  266  pp.,  i2mo.    {New  York,  1911.)    4s.  6d.  net. 

Permanent -way  Diagrams.  By  F.  H.  Frere.  Mounted 
on  linen  in  cloth  covers.    {1908,)   3s.  net. 

PormulsB  for  Railway  Grosalngs  and  Switches.  By  J, 
Glover.  9  iUus.,  28  pp.,  royal  32mo.   {1S96.)  2s.  6d. 

Setting  out  of  Tube  Railways.  By  G.  M.  Halden.  9  plates, 
46  illus.,  68  pp.,  crown  4to.    (1914.)    10s.  6d,  net. 

Railway  Engineering.  Mechanical  and  Electrical.  By 
J.  W.  C.  Haldane     New  edition,  141  illus.,  xx  +  583  pp., 
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The  Construction  of  the  Modern  Locomotive.  By  G. 
Hughes.  300  illus.,  261  pp.,  8vo.    {1894.)  9s. 
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Practical  Hints  for  Liglif  Railways  at  Home  and  Abroad. 
By  P.  R.  Johnson.  6  plates,  31  pp.,  crown  8vo.  (1S96.) 

HandlKiok  on  RaOway  Stores  Management.  By  W.  O. 
Kempthome.  268  pp.,  demy  Svo.    (1907.)  ios.6fl.net. 

Railway  Stores  Price  Book.    By  W.  O.  Kempthorne. 

490  pp.,  demy  8vo.    {1909.)    los.  6d.  net. 

Railroad  Location  Surveys  and  Estimates.  By  F.  La  via. 
68  illus,  270  pp.,  8vo.    (New  York,  1906.)    12s,  6d,  net. 

Pioneering.  By  F.  Slieiford.  14  illus.,  88  pp.,  crown  8vo. 
(1909.)  3s.  net 

Handbook  on  Railway  Surveying  for  Students  and  Junior 
Engineers.  By  B.  Stewart.  55  illus.,  98  pp.,  crown  Svo 
{1914.)  2S.  6d.  net. 

Modern  British  Locomotives.   By  A.  T.  Taylor.    100  dia 

grams  of  principal  dimensions,  118  pp.,  oblong  8vo.  Second 
ed.  (1914.)    4s.  6d.  net. 

Locomotive  Slide  Valve  Setting.  By  G.  £.  Tuliy,  Illus- 
trated, i8mo.    IS.  net. 

The  Railway  Goods  Station.  By  F.  W.  West.  23  illus., 
XV  +  192  pp.,  crown  8vo.    (1912.)   4s.  6d.  net. 

The  Waischaert  Locomotive  Valve  Gear.  By  W.  W.  Wood. 
4  plates  and  set  of  movable  cardboard  working  models  of 
the  valves,  193  pp.,  crown  8vo.  Third  ed.  (Nem  York,  1913,) 
6s.  6d.  net 

The  Westinghouse  E.T.  Air-Brake  InstmcUon  Pocket 
Book.  By  W.  W.  Wood.  48  iUus.,  including  many 
coloured  plates,  242  pp.,  crown  8vo.  (New  York,  1909.) 
8s.  6d.  net. 

SANITATION,  PUBLIC  HEALTH  AND 
MUNICIPAL  ENGINEERING 

Engineering  Work  in  Public  Buildings.   By  R.  O.  Allsop. 

77  illus.,  ix  +  158  pp.,  demy  410.    (1912.)    12s.  6d.  net. 

Public  Abattoirs,  their  Planning,  Design  and  Equipment. 
By  R.  S.  Ayling.   33  plates,  100  pp.,  demy  4to.  {1908,) 

8s.  6d.  net. 

Sewage  Purification.   By  £.  Bailey-Denton.   8  plates, 
44  pp.*  8vo.   (J^.)  5s. 
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Water  Supply  and  Sewerage  of  Country  Mansions  and 
Estates.  By  £.  Bailey ->Denton«  76  pp.«  crown  8vo. 
(190L)    2s/6i.  net. 

Seweprage  and  Sewage  Purificatiesi.  By  M.  N.  Baker. 
Second  edition^  144  pp.,  iSmo,  boards.  {Nm  Yot^  1906.) 
2S.  net. 

Bacteriology  of  Svifece  Walm  in  the  Tk-opics.  By  W. 
W.  Glemesha.  viii  +  z6i  pp.,  8vo,  (CaUmtUh  2912.)  75. 64. 
net. 

Housing  and  Town-Planning  Conference,  1913.  lacing  a 
Report  of  a  Conference  lield  l)v  t  he  Institution  of  Municipal 
and  County  Engineers  at  (ireat  Yarmouth.  Edited  by 
T.  Cole.    42  folding  plates,  227  pp.,  8vo.   los.  6d.  net. 

Housing  and  Town  Planning  Conference,  1911.  Report 
of  Conference  held  by  the  Institution  of  Municipal  and 
County  Engineers  at  West  Bromvvich.  Edited  by  T. 
Gole»  Secretary.  50  plates,  240  ppw,  8vo.    los.  6^  net 

Sattltarf  Honae  Drainage*  its  Principles  and  Fftuotioe..  By 
T.'E.  Coleman*  98  illus.,  206  pp.»  crown  8va  {1896.) 
35.  6d,  net. 

Stable  Sanitation  and  Construction.   By  T.  £.  Coleman. 

183  illus.,  226  pp.,  crown  8vo.    {1897.)    3s.  net. 

Diacharge  of  Pipes  and  Colverta.  By  P.  M.  Groatiiwaite. 

Lailge  folding  sheet  in  case.  t$.  6d,  net.  • 

A  Complete  and  Pnictlcal  Treatiae  on  Plumbing  and 
Saltation.  1^  G.  B.  DaVia  and  P.  Dye.  a  vol3.«  637 
Ultis.  dnd  21  folding  plates,  S30  pp.,  4to,  cloth.  '  (1899,) 

♦ '    jfi-  Tos:  net. 

Standard  Practical  Plumbing.    By  P.  J.  Davies. 

Vol.    1.    Fourth  edition,  768  illus.,  J55  pp.,  royal  8vo. 

(1905.)    ys.  bd.  net. 

Vol.    II.    Second  edition,  953  illus.,  805  pp.  (1905.) 
ICS.  (>d.  net. 

'  ^'  Vol.  III.   313  ilius.,  204  pp.    (1905.)    55.  net. 

Conservancy,  or  Dry  Sanitation  versus  Water  Carriage. 
By  J.  Donidn.  7  plates,  33  pp.,  8vo,  sewed.  (1906.)  is. 
net. 

Sewage  Disposal  Works.  By  W.  C.  Eaadnio«  •  x6e  iOus^, 
264  pp.,  8vo.   (1910.)  109.  6i{.  net, , 
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House  Drainage  and   Sanitary  Plumbing.    By  W.  P. 

Gerhard.    Eleventh  ed.,  6  illus.,  231  pp.,  i8mo,  boards. 

(New  York,  190-).)    2S.  net. 
The  Treatment  of  Septic  Sewage.   By  G.  W.  Rafter. 

137  pp.,  i8mo,  boards.  Second  ed.   {New  York,  1907,) 

25.  net. 

Reports  and  Investigations  on  Sewer  Air  and  Sewer  Ven- 
tilation. By  R.  H.  Reeves.  8vo,  sewed.   (1894.)  is. 

Sewage  Drainage  Systems.  By  Isaac  Shone.  27  folding 

plates,  47  illus.,  440  pp.,  8vo.    (1914,)   25$.  net. 

Drainage  and  Drainage  Ventilation  Methods.  By  Isaac 
Shone,  C.E.    7  folding  plates,    36  pp.,  8vo,  leather. 

(1913.)    6s.  net. 

The  Law  and  Practice  of  Paving  Private  Street  Works. 
By  W.  Spinks.  Fourth  edition,  256  pp.,  Svo.  {1904.) 
izs,  6d.  net. 

STRUCTURAL  DESIGN 

{See  Bridges  and  RooIb) 
TELEGRAPH  CODES 

New  Business  Code.  320  pp.,  narrow  iSvo.  (Size  4]  in.  bv 
7  J  in.  and  h  in.  thick,  and  weight  10  oz.)  (New  York,  1909.) 
£1  IS.  net. 

Miners*  and  Smelters*  Code  (formerly  issued  as  the  Master 
Telegraph  Code).  448  pp.,  8vo,  limp  leather,  weight 
14  oz.    (New  York,  1899.)  £2  10s.  net. 

General  Telegraph  Code.  Compiled  by  the  Business  Code 

Co.  1 ,023  pp. ,  small  4to»  with  cut  side  index  for  ready  refer- 
ence. (New  York,  1912,)  63s.  net.  Postage,  inland, 
6d. ;  abroad,  is.  4^. 

Billionaire  Phrase  Code,  containing  over  two  million  sen- 
tences coded  in  single  words.  56  pp.,  8vo,  leather.  (New 
York,  1908.)   6s.  6d,  net. 

WARMING  AND  VENTILATION 

Heat  i6r  Engineers.  By  C.  R.  Darling.  Second  edition, 
no  illus.,  430  pp.,  8vo.  (FiNSBOTY  Technical  Manual.) 
(1912.)   12s.  6d.  net. 
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Hot  Water  Supply.  By  F.  Dye.  Fifth  edition,  new  impie»> 
sion,  48  illus.,  viii  +  86  pp.,  8vo.    {2912.)   3$.  net. 

A  Practical  Treatise  upon  Steam  Heating.   By  F.  Dye. 

129  illus.,  246  pp.,  8vo.    {1901.)    los.  net. 

Practical  Treatise  on  Warming  Buildings  by  Hot  Water. 
By  F.  Dye.    192  illus.,  319  pp.,  Svo.    (1905.)    8s.  6i.  net. 

Charts  for  Low  Pressure  Steam  Heating.  By  J.  H.  Kinealy . 
Small  folio.   (Niw  York)  4s. 

Ponniil9  and  Tabto  lor  Heatiiig.  By  J.  H.  Klnealy. 

18  illus.,  53  pp.,  8vo.    {Nm  York,  1899.)   3s.  6d. 

dentrifugal  Fans.  By  J.  H.  Kinealy.  33  illus.,  206  pp., 
fcap.  Svo,  leather.    {New  York,  1906.)    12s.  net. 

Mechanical  Draft.  By  J.  H.  Kinealy.  27  original  tables 
and  13  plates,  142  pp.,  crown  Svo.  (New  York,  1906.) 
6s,  net. 

Theory  and  Practice  of  Gentrifagal  Ventilating  Madiines. 
By  D.  Murgue.  7  iUus.,  81  pp.,  Svo.   (1883.)  55. 

Mechanics  of  Ventilation.  By  G.  W.  Rafter.  Tliird 
ed.,  143  pp.,  iSmo,  boards.    {New  York,  1912.)    2s.*  net. 

Principles  of  Heating.  By  W.  G.  Snow.  New  edition,  59 
illus.,  xii  +  224  pp.,  Svo.    {Neia  York,  1912.)    gs.  net. 

Furnace  Heating.  By  W.  G.  Snow.  Fourth  edition,  52 
illus.,  216  pp.,  Svo.    {New  York,  1909,)    6s.  6d.  net. 

Ventilation  of  Buildings.  By  W.  G.  Snow  and  T.  Nolan. 
83  pp.,  iSmo,  boards.    (New  York,  1906.)   as.  net. 

Heating  Engineers'  Quantities.  By  W.  L.  White  and  G.  M. 
Wliite.  4  plates,  33  pp.,  folio.    {1910,)   10$.  6d,  net. 

WATER  SUPPLY 
{See  also  Hydraulics) 

Potable  Water  and  Methods  of  Testing  Impurities.  By 
M.  N.  Baker.  97  pp.,  iSmo,  boards.  Second  ed.  {New 
York,  1905.)    2S.  net. 

Manual  of  Hydrology.  By  N.  Beardmore.  New  impres- 
sion, 18  plates,  384  pp.,  Svo.    (1914.)    los.  6d.  net. 

Boiler  Waters,  Scale,  Corrosion  and  Fouling.  By  W.  W, 
Christie.  77  illus.,  235  pp.,  Svo.  {New  York,  1907.) 
12s,  6d,  net. 
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Bacteriology  of  Surface  Waters  in  the  Tropics.   By  W. 

Clemesiia.    12  tables,  viii  +  161  pp.,  8vo.  {CalcuUa, 

1912,)   ys.  6d.  net. 
Water  Softening  and  Purification.   By  H.  Collet.  Second 

edition,  6  illus.,  170  pp.,  crown  8vo.    (190S.)    5s.  net. 
Treatise  on  Water  Supply,  Drainage  and  Sanitary  Appliances 

of  Residences.     By  F.  Colyer.     100  pp.,  crown  8vo. 

{1S99.)    IS.  6d.  net. 
Purification  of  Public  Water  Supplies.   By  J.  W.  Hill. 

314  pp.,  8vo.    (New  York,  1898.)    10s.  6d. 

Well  Boring  for  Water,  Brine  and  Oil.  By  C.  Isler.  Second 
edition,  105  illus.,  296  pp.,  Svo.    {1911.)    los.  6<i.  net. 

Method  of  Measuring  Liquids  Flowing  through  Pipes  by 
means  of  Meters  of  Small  Calibre.  By  Prof.  G»  Lange* 
z  plate,  x6  pp.,  8vo,  sewed.   {1907,)   6d.  net. 

On  Artificial  Underground  Water.  By  G.  Richert.  16 
^us.,  33  pp.,  Svo,  sewed.   (1900.)   is.  6d,  net. 

Notes  on  Water  Supply  in  new  Countries.  By  F«  W.  Stone* 
18  plates,  42  pp.,  crown  Svo.   (1888.)  5s. 

The  Principles  of  Waterworks  Engineering.  By  J.  H.  T. 
Tudsbery  and  A.  W.  Brightmore.  Third  edition,  13 
folding  plates,  130  illus.,  447  pp.,  demy  Svo.  {1905.)  £1  is. 
net. 

WORKSHOP  PRACTICE 
For  Art  Worlcers  and  Medianics 

Alphabet  of  Screw  Cutting.   By  L.   Arnaudon:  Fifth 

edition,  92  pp.,  or.  8vo.,  sewed.    (1913.)    4s.  net. 

A  Handbook  for  Apprenticed  Machinists.  By  O.  J.  Beale. 
Third  ed.,  89  illus.,  141  pp.,  i6mo.  {New  York,  1901.) 
2s.  6d.  net. 

Practice  of  Hand  Turning.  By  F.  Campin.  Third  edition, 
99  illus.,  307  pp.,  crown  Svo.   (1883.)   3s.  6d. 

Artistic  Leatlier  Work.  By  £.  Ellin  Garter.  6  plates  and 
21  illus.,  xii  -f  51  pp.,  crown  Svo.    (1912.)    2s,  6d.  net. 

Calculation  of  Change  Wheels  for  Screw  Cutting  on  Lathes. 
By  D.  de  Vries.    46  illus.,  83  pp.,  Svo.    (1911.)    3s.  net. 

Milling  Machines  and  Milling  Practice.  By  D.  de  Vries. 
536  illus.,  464  pp.,  medium  Svo.   {1910,)   14s.  net. 
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French-Polishers'  Manual.  By  a  French-Polisher.  New 
impression,  31  pp.,  royal  321110,  sewed.   (1912,)  6d.  net. 

Alt  of  CSopper-Smithing.  By  J.  Fuller.  Fourth  edition, 
483  illus.,  319  pp.,  royal  8vo,  {New  York,  1911,)  12s.  6dL 
net. 

Saw  Filing  and  Management  of  Saws.    By  R.  Grimshaw. 

Tliird  ed.,  81  illus.,  i()mo.    {New  York,  1912.)    4s.  (^d.  net. 

Cycle  Building  and  Repairing.  By  P.  Henry.  55  illus., 
96  pp.,  cr.  6vo.   (S.  &  C.  Series,  No.  43.)    is.  6^.  net. 

Paint  and  Colour  Mixing.  By  A.  S.  Jennings.  Fourth 
edition,  14  coloured  plates,  190  pp.,  8vo.  {1910,)  55. 
net. 

The  Mechanician  :  a  Treatise  on  the  Construction  and  Mani- 
pulation of  Tools.  By  G.  Knight.  Fifth  edition,  96 
plates,  397  pp.,  4to.    [1897.)  i8s. 

Turner *s  and  Fitter's  Pocket  Book.   By  J.  La  Nicca.  i8mo, 

sewed,  dd. 

Tables  for  Engineers  and  Mechanics*  giving  the  values  of  the 

different  trains  of  wheels  required  to  produce  Screws  of  any 
pitch.  By  Lord  Lindsay.  Second  edition,  royal  8vo, 
oblong.  25. 

Screw-cutting  Tables.  By  W.  A.  Martin.  Seventh  edition. 
New  imp.,  oblong  8vo.    r$.  net. 

Metal  Plate  Work,  its  Patterns  and  their  Geometry,  for  the 
use  of  Tin,  Iron  and  Zinc  Plate  Workers.  By  C.  T.  Millis. 
Fourth  Ed.,  New  imp.,  280  illus.,  xvi  -|-  456  pp.,  cr.  8vo. 
{1912.)  95. 

The  Practical  Handbook  of  Smithing  and  Forging.   Engin-  ' 
eers'  and  General  Smiths'  Work.    By  T.  Moore.  New 
impression,  40X  illus.,  248  pp.,  crown  8vo.    {1912.)   5$.  net. 

Modem  Machine  Shop  Gonstruction«  equipment  and  man- 
agement. By  O.  £•  Perrigo.  208  illus.,  343  pp.,  crown 
4to.    (New  York,  190S,)   £1  is.  net. 

Turner's  Handbook  on  Screw-cutting,  Coning,  etc.  By 
W.Price.  New  impression,  56  pp.,  fcap.  8vo.  {1912,)  6d, 
net. 

Introduction  to  Eccentric  Spiral  Turning.  By  H.  C. 
Robinson.  12  plates,  23  illus.,  48  pp.,  8vo.  (1906,) 
4s.  6d,  net. 
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Manual  of  Instruction  in  Hard  Soldering.  By  H.  Rowell. 
Sixth  edition,  7  ilius.,  66  pp.,  crown  8vo.  (New  York,  1910.) 
3s.  net. 

Forging,  Stamping,  and  General  Smithing.  By  B.  Saun- 
ders.  728  illus.,  ix  -h  428  pp.,  demy  bvo.    (1912.)   £1  is. 

net. 

Pocket  Book  on  Boilermaking,  Shipbuilding,  and  the  Steel 
and  Iron  Trades  in  General.  By  M.  J.  Sexton.  Sixth 
edition,  new  impression,  85  illus.,  319  pp.,  royal  32mo,  roan, 
gilt  edges.    (1912.)   5s.  net. 

Power  and  its  Transmission.  A  Practical  Handbook  for  the 
Factory  and  Works  Manager.  By  T.  A.  Smitli.  76  pp., 
fcap.  8vo.    (1910.)  25.  net. 

Spons'  Mechanics'  Own  Book  :  A  Manual  for  Handicrafts- 
men and  Amateurs.    Sixth  edition.  New  impression,  1,430 
illus.,  720  pp.,  demy  8vo.    (1914.)  6s. 
Ditto  ditto  half  French  morocco,  js.  6d. 

Spons*  Workshop  Receipts  for  Maniiftictiirers«  Mechanics 
and  Scientific  Amateurs.  New  and  thoroughly  revised 
edition,  crown  8vo.    {1909.)   3$.  each  net. 

VoL      I.    ACBTYLBNE  LIGHTING  tO  DRYING.    223  iUuS., 

532  pp. 

Vol.   II.   Dyeing  io  J.\panning.  259  illus.,  540  pp. 
Vol.  III.   Jointing  Pipes  io  J^mps.  257  illus,,  gis  pp. 
Vol.  IV.  Rainwater  Separators  to  Wire  Ropbs. 
321  illus.,  540  pp. 

Ganges  at  a  Glance.  By  T.  Taylor.  Second  edition,  post 
8vo,  oblong,  with  tape  converter.    [1900.)    5s.  net. 

Simple  Soldering,  both  Hard  and  Soft.  By  £.  Thatcher. 
52  illus.,  76  pp.,  crown  8vo.  (S.  &  C.  Series  No.  18,) 
(New  York,  1910.)   is.  6d.  net. 

The  Modem  Machinist.  By  J.  T.  Usher.  Fifth  edition, 
257  illus.,  322  pp.,  8vo.    {New  York,  1904.)    10s.  6d.  net. 

Practical  Wood  Carving.  By  G.  J.  Woodsend.  108  illus.« 
36  pp.,  8vo.  Second  ed.   {New  York,  1908.)  4s.  6d.  net. 

American  Tool  Making  and  Interchangeable  Manufacturing. 
By  J.  W.  Woodworth.  Second  Ed.  600  illus.,  535  pp.,  8vo. 
{New  York,  1911.)    i8s.  net. 
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USEFUL  TABLES 

See  also  Curve  Tables,  Earthwork,  Foreign  Exchange, 
Interest  Tables,  Logarithms,  and  Metric  Tables. 

Weights  and  Measurements  of  Sheet  Lead*  By  J.  Alex- 
ander.  32mo,  roan.   is.  6d.  net. 

Barlow's  Tables  of  Squares,  Cubes,  Square  Roots,  Cube  Roots 
and  Reciprocals,  of  all  Integer  Numbers  from  i  to  io,ooo. 
200  pp.,  crown  8vo,  leather  doth.  4s.  net. 

Tables  of  Squares.  Of  every  foot,  mch  and  ^  of  an  inch  from 
.   •j^  of  an  inch  to  50  feet.  By  £•  £•  Buchanan*  Eleventh 
edition,  102  pp.,  i6mo.  4s.  6d.  net. 

Land  Area  Tables.  By  W.  Godd.  For  use  with  Amsler's 
Planimeter.  On  sheet  in  envelope  with  explanatory 
pamphlet .  is.  6d.  net.  Or  separately ;  tables  on  sheet  is.  net. 
Pamphlet,  6d.  net. 

Calculating  Scale.  A  Substitute  for  the  SUde  Rule.  By  W. 
Knowles.   Crown  8vo,  leather,  .is.  net. 

Planimeter  Areas.  Multipliers  for  various  scales.  By  H.  B. 
Molesworth.  Folding  sheet  in  cloth  case.  1$.  net. 

Tables  of  Seamless   Copper  Tubes.   By  I.   O 'Toole. 

69  pp.,  oblong  fcap.  8vo.    3s.  6d.  net. 

Steel  Bar  and  Plate  Tables.  Giving  Weight  per  Lineal  Foot 
of  all  sizes  of  L  and  T  Bars,  Flat  Bars,  Plates,  Square,  and 
Round  Bars.  By  £•  Read.  On  large  folding  card.  is. 
net. 

Rownson's  Iron  Merchants'  Tables  and  Memoranda.  Weight 
and  Measures.  86  pp.,  32mo,  leather.  5s.  td. 

Spoils*  Tables  and  Memoranda  for  Engineers.  By  J.  T« 
Hurst»  C.E.  Twelfth  edition,  278  pp.,  64mo,  roan,  gilt 
edges.    {1913.)   is.  net. 
Ditto  ditto  in  celluloid  case,  is.  6d,  net. 

Optical  Tables  and  Data,  for  the  use  of  Opticians.  By  Prof. 
S.  P.  Thompson.  Second  edition,  130  pp.,  oblong  8vo, 
(1907,)    6s.  net. 

Traverse  Table,  showing  Latitudes  and  Departure  for  each 
Quarter  degree  of  the  Quadrant,  and  for  distances  from  I  to 
100,  etc.    i8mo,  boards.   2s.  net. 
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The  Wide  Range  Dividend  and  Interest  Calculator,  showing 
at  a  glance  the  percentage  on  any  sum  from  £i  to  £10,000, 
at  any  Interest  from  1%  to  I2j%,  proceeding  by  i%  ;  also 
Table  of  Income  Tax  deductions  on  any  sum  from  £1  to 
£10,000,  at  gd,,  IS.,  and  is.  2d.  in  the£.  By  Alfred  Stevens. 
100  pp.,  super  royal  8vo.  5$.  net.  Quarter  Mofocoo» 
doth  sides.  7s.  6d.  net. 

The  Wide  Range  Income  Tax  Calculator,  showing  at  a 
glance  the  tax  on  any  sum  from  One  Shilling  to  Ten  Thou- 
sand Pounds  at  the  Kates  of  qd.,  is.,  and  is.  2d.  in  the  £, 
By  Alfred  Stevens.  8  pp.,  printed  on  stiff  card,  royal  8vo. 
IS.  net. 

Filly-four  Hours'  Wages  Calculator.  By  H.  N.  Whitelaw* 
Second  edition,  79  pp.,  8vo.   2S.  6d.  net. 

Wheel  Gearing.  Tables  of  Pitch  Line  Diameters,  etc.  By  A» 
Wildgoose  and  A.  J.  Orr.  175  pp.,  fcap.  32mo.  2S. 
net. 

MISCELLANEOUS 

The  Atmosphere  :  Its  Characteristics  and  Dynamics.  By 
F.  J.  B.  Cordeiro.  35  illus.,  129  pp.,  crown  4to.  {New 
York,  1910.)    10s.  6d.  net. 

Popular  Engineering.   By  F.  Dye.   704  illus.,  477  pp.,  crown 

4to.    (1895.)    5s.  net. 

The  Phonograph,  and  how  to  construct  it.  By  W.  Gillett* 
6  folding  ^tes,  87  pp.,  crown  8vo.   (1S92.)  55. 

Engineering  Law.  By  A.  Haring.  Demy  8vo,  doth.  {Nem 
York) 

Vol.  I.  The  Law  of  Contract.   518  pp.  (1911.) 
17s.  net. 

Particulars  of  Dry  Docks,  Wet  Docks,  Wharves,  etc.,  on  the 
River  Thames.  By  C.  H.  Jordan.  Second  edition,  7 
coloiured  charts,  103  pp.,  oblong  3vo.  {1904.)  2S,  6i. 
net. 

New  Theories  in  Astronomy.  By  W.  Stirling.  335  pp.^ 
demy  8vo.    {1906.)    8s.  6d.  net. 

Inventions,  How  to  Protect,  Sell  and  Buy  Them.  By  F. 
Wright.  118  pp.,  crown  8vo.  (S.  &  C.  Series,  No.  io,> 
(New  York,  1908.)   is.  (d.  net.. 
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Tbe  Journal  of  the  Iroa  and  Steel  Institute. 

Edited  by  G.  C.  Lloyd.  Secrekuy. 

Published  Half-yearly.  8vo.  x6s.  net. 


Carnegie  Scholarship  Memoirs. 

Published  Aanualiy.  6vo.   xos.  net. 

The  Journal  of  the  Institution  of  Electrical 

Engineers. 

Edited  by  P.  F.  Rowell,  Secretary, 

Imed  in  quarto  parts.  The  number  of  parts  arte  torn 
12  to  z6  annually.  Aimual  Subscription,  461s.,  payable 
in  advance.   Single  numbers.  3s.      post  free. 

The  Proceedings  of  the  Institution  of  Municipal 

and  County  Engineers. 

Edited  by  Tbouas  Cole.  As8oaM.Inst.C.£.  Secrektry. 

Issued  in  monthly  parts  (fortnightly  during  April,  May.  June 
and  July).    Price  is.        post  free,  each  part. 

Transactions  of  the  Institution  of  Gas 

Engineers. 

Edited  by  Walter  T.  Dunn,  Secntary. 

PubUshed  Annually,  Svo.  los.  td.  net 

Proceedings  of  the  International  Association 

for  Testing  Materials. 

(English  Edition.) 

Proceedings  of  5th  Congress,  i8s.  net.  Proceedings  of  6th 
Congress,  30s.  net. 

Transactions  of  the  American  Institute  of 

Chemical  Engineers. 

Published  Annually,  8vo.   3DS.  net. 
PrMU  by  Botlbr  &  Tavnbr.  From  mtd  LofMlDfi. 
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JAanirfacturms  of 

LACQUERS,  Hot  and  Cold,  fw  all  purposes, 

VARNISHES,  POLISHES,  ENAMELS, 

PAINTS, 

ARTISTS'  AND  DECORATORS'  COLOURS 

AND  MATERIALS, 

OILS,  GUMS,  GLUE,  GELATINES, 

a 

BRONZES,  GILDERS'  MATERIALS, 
CHEMICALS,-  DYES,  STAINS,  BRUSHES, 


Transparent  Lantern  Slide  Colours. 


80,  82  &  84  OLD  STREET,  E.G. 

Any  of  the  receipts  in  this  work  prepared  at 
shortest  notiee  and  at  lowest  oharges. 

WRITE   FOR  LISTS. 
0  « 
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ART  METAL  WORKERS 

HAMMERS.  MALLETS.  STAKES, 
ANVILS.  VICES.  REPOUSsfe  A  CUTTING 
PUNCHES.  PITCH  BOWLS.  FILES. 

PLIERS.  ETC.  /    ^    N//  BLAl 


ENAMELLER8: 

FURNACES  FOR  COKE.  GAS.  OIL  OR  ELECTRICITY 
ENAMELS.  OVER  200  colours,  in  LUMP,  POWDER 
MOOE,  OR  LIQUID;    FOILS.  PESTLE  A  MORTARS,  btc 
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SAND  BAG 


301718 


LECTRO-PL/ 
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SOLUTI 


-ECTRIC  B 
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TERMINALS. 


POLISHING. 
RILLING.  DRIVING 

AND  OTHER 

ELECTRIC 
MOTORS. 
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FLATTING   and   WIRE    MILLS.    DRAW  BENCHE 
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